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WHAT ARE YOU LOOKING FOR IN A SYSTEM? 


VERSATILITY — Data bus—motherboard design allows you to configure a system to the end users exact needs. 
EXPANDABLE — Minimum RAM capacity 56K Expandable to 768K. Two I/O ports — Expandable to seventeen. 


MASS STORAGE- 3.0 M/bytes on 54” flexible disks. (4 drives) 5.0 M/bytes on 8 inch flexible disks—(4 drives) 
40 M/bytes on “Winchester” fixed disk. 


SOFTWARE — Operating System — Multitasking, multiuser with memory management. 
Languages — FORTRAN, Pascal, BASIC, PILOT 
Utilities — Debug, Sort-Merge, Diagnostics — over 40 others. 
Data Processing — General Ledger, Receivables, Payables, Payroll, Jobcost, Mail List, 
Inventory, Record Management System. 
Word Processing — Text Editor and Processor — device independent with proportional spacing 
bidirectional printing. 


COST EFFECTIVE-System consisting of 128K processor, terminal, and 2.4 M/byte dual eight-inch disk drives — 
less than $6,000.00 (О.Е.М. 100 quantity) 


SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
219 W. Rhapsody 
БЕР San Antonio, Texas 78216 (512) 344-0241 


Cromemco accepts 
your ehallenge, 
Data General 


Yes, Data General, we saw your 
ad. 

So we realize you hope to win 
over some of our computer 
business. 

And we can see you have reason 
to be pleased about your line of 
minicomputers. They are MINIs 
though. 


But Cromemco produces state- 
of-the-art MICROcomputers. 

Powerful ones. 

And our micros have some 
outstanding advantages. 


For example, Cromemco is the 


only microcomputer manufacturer 
fo support а broad range of 


microcomputers with (a) 5-inch 


WERE BUSTING 


Reproduced from the 
1 July 31, 1980 issue of 
| Electronics magazine. 


in original ad 
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Cromemco logo on 
computer board shown 


THE COMPETITION'S 
_ BOARDS AGAIN. 
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Winchester hard disk drives. 


That means, of course, that our 
customers have a wide choice of 
disk storage capability. 

UNEQUALLED 
SOFTWARE SUPPORT 

OK. That was one point. 

Here's another: our stunning 
selection of software support. 


Cromemco is the only micro 
manufacturer fo produce bot 
single-user and ШИА: multi- 
task E computers with software 


ike this: 


SYSTEM SOFTWARE 
е CDOS (a CP/M-like operating 
system) 
CROMIX (a UNIX-like operating 
system) 
RPG-II (IBM-compatible) 
COBOL 
BASIC 
FORTRAN IV 
RATFOR 
LISP 
C 
Macro Assembler 


APPLICATION SOFTWARE 


Word Processing System 
Data-Base Management 
General Ledger 
Accounts Receivable 
Accounts Payable 
Inventory 


All of this is available now with 


more coming all the time. 

So there you are, D.G. 

You can see why we know our 
microcomputers will stand the test. 

Cromemco eagerly accepts the 
challenge. 


| Cromemco В 
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Management Information Display 


Ultrasonic heart sector scan 


High-resolution display with alphanumerics 


Get the professional color 
display that has 
BASIC/FORTRAN simplicity 


LOW-PRICED, TOO 


Here's a color display that has 
everything: professional-level resolution, 
enormous color range, easy software, 
NTSC conformance, and low price. 

Basically, this new Cromemco Model 
SDI* is a two-board interface that plugs 
into any Cromemco computer. 

The SDI then maps computer display 
memory content onto a convenient color 
monitor to give high-quality, high- 
resolution displays (756 H x 482 V pixels). 

When we say the SDI results in a high- 
quality professional display, we mean you 
can't get higher resolution than this 
system offers іп ап NTSC-conforming 
display. 

The resolution surpasses that of a color 
TV picture. 


BASIC/FORTRAN programming 


Besides its high resolution and low 
price, the new SDI lets you control with 
optional Cromemco software packages 
that use simple BASIC- and FORTRAN- 
like commands. 

Pick any of 16 colors (from a 
4096-color palette) with instructions like 
DEFCLR (c, R, G, B). Or obtain a circle of 
specified size, location, and color with 
XCIRC (x, у, ғ, с). 


*U.S. Pat. Мо. 4121283 
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Model SDI High-Resolution Color 
Graphics Interface 


HIGH RESOLUTION 


The SD!'s high resolution gives а 
professional-quality display that strictly 
meets NTSC requirements. You get 756 
pixels on every visible line of the NTSC 
standard display of 482 image lines. Ver- 
tical line spacing is 1 pixel. 

To achieve the high-quality display, a 
separate output signal is produced for 
each of the three component colors (red, 
green, biue). This yields a sharper image 
than is possible using an NTSC-composite 
video signal and color TV set. Full image 
quality is readily realized with our high- 
quality RGB Monitor or any conventional 
аа левое monitor common іп TV 
work. 


С 


Tomorrow's computers today 


Model SDI plugs into Z-2H 11-megabyte 
hard disk computer or any Cromemco 
computer 


DISPLAY MEMORY 


Along with the SDI we also offer an 
optional fast and novel two-port memory 
that gives independent high-speed access 
to the computer memory. The two-port 
memory stores one full display, permit- 
ting fast computer operation even during 
display. 


CONTACT YOUR REP NOW 


The Model SDI has been used in scien- 
tific work, engineering, business, TV, 
color graphics, and other areas. It's a 
good example of how Cromemco keeps 
computers in the field up to date, since it 
turns any Cromemco computer into an 
up-to-date color display computer. 

The SDI has stil] more features that 
you should be informed about. So contact 
your Cromemco representative now and 
see all that the SDI will do for you. 
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Foreground 
24 MULTIMACHINE GAMES by Ken Wasserman and Tim Stryker 


The most exciting computer games are those with two machines and two or more players. 


44 COMPUTERIZED TESTING by Steve Ciarcia 


A computer is useful for automating any process—even hardware testing. 


96 GRAPHIC COLOR SLIDES, PART 2 by Alan W Grogono 
This month we demonstrate the use of subroutines to generate equation plots, histograms, 
regression and monthly analysis graphs. 


120 MICROGRAPH, PART 2: VIDEO-DISPLAY PROCESSOR 
by E Grady Booch 
Part 2 details more about this surprisingly simple high-resolution video display. 


192 PIRATE'S ADVENTURE by Scott Adams 
The man who first brought Adventure games to microcomputers gives us an entire listing 
of one of his most enjoyable games. 


244 A POCKET COMPUTER? SIZING UP THE НР-41С by Bruce Carbrey 
This device comes close to being the world's first pocket-sized personal computer. 


268 LOST DUTCHMAN'S GOLD by Bob Liddil and Teri Li 
Applesoft BASIC is well suited to the writing of games, as this program shows. 


Background 


142 A SIMPLIFIED THEORY OF VIDEO GRAPHICS, PART 2 

by Allen Watson Ш 

Explanations of color-video techniques and some of the quirks of microprocessor systems 
are provided. 


158 ON THE ROAD TO ADVENTURE by Bob Liddil 
Along with a survey of the major Adventure games, here's an explanation of how to play 
them. 


172 ZORK AND THE FUTURE OF COMPUTERIZED FANTASY 
SIMULATIONS by P David Lebling 

One of the authors of Zork describes his game and how similar games may appear in the 
future. 


186 CHARACTER VARIATION IN ROLE-PLAYING GAMES by Jon Freeman 
A variable set of character traits can be used to create a game of high adventure that is 
different every time you play it. 


Product Reviews: Games 


74 DUNGEON CAMPAIGN; 78 А STELLAR TREK: 84 MORLOC'S TOWER; 
90 ODYSSEY: THE COMPLEAT APVENTURE; 114 SARGON II; 
264 MICROSOFT ADVENTURE; 282 COMPUTER BISMARCK 
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In This Issue 


Although the mysteries and menaces lurking in the shadows of 
this issue’s cover may exist only in the minds of an imaginative 
Adventure player or the cover artist, Robert Tinney, that doesn't 
make them any less real to the person playing the game. This issue 
explores the many aspects of Adventure and Adventure-like games. 
It includes two complete Adventures in BASIC, an excellent in- 
troductory article ("On the Road to Adventure," by Bob Liddil), 
two articles on the state of the art in Adventure games, and a hand- 
ful of game reviews. 

This issue also contains "Computer Testing," an article by Steve 
Ciarcia, as well as the second parts of several articles continued 
from the November graphics issue: "Micrograph," "Graphic Color 
Slides," and "A Simplified Theory of Video Graphics." 
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MICROANGELO 


HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 


by 
CORPORATION, 
RS-170 com- Light pen 
posite or direct . interface 
drive output 
Тікпе multi- 
Local’or plexed refresh 
external sync : 
generation 4K resident 
Screenware™ 
4or5 М} Pak I operating 
Z80 micro- ужеш 
processor 
32K RAM 
қ isolated from 
ТР host address 
space 
8 level Gau a E. mene = шаа. High speed 
interrupt tie-in c menm rh Cc ча Жер 
tions over 
IEEE SlO0bus = : parallel bus 
compatible | - ports 
Screenware™ Pak | Host Resident Terminal Software 


A 4K byte operating system resident in PROM An interface software package that coordi- 
on MicroAngelo™ Pak I emulates an 85 char- nates input/output from the MicroAngelo™ 
acter by 40 line graphics terminal and provides graphics board, the MicroAngelo™ keyboard, 
over 40 graphics commands. Provisions exist and your computer. The result is a flexible, 
for user-defined character sets and directly yet sophisticated graphics terminal. 


callable user extensions to Screenware Pak I. 
European Distributor: 


SCION Corporation Micro Diversions UK Ltd. 
8455-D Tyco Road 17/19 Mesnes Street 
Vienna, Va. 22180 Wigan, England WN1 1QP 

(703) 827-0888 09-423 4311 
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UCSD' 
PASCAL 
FORTRAN 


PORTABLE 
Develop on a Z-801, 
run on LSI-111, T. f. 990, 
6800 or vice versa 


Editorial 


What's Wrong 
| with Technical Writing Today? 


Chris Morgan 
Editor-in-Chief 


In going through the scores of articles that cross my desk each month, I've 
begun to notice that many of them are poorly written. I'm talking here not so 
much about incompetent writing (although the number of spelling and syntax 
errors is alarming), but rather about misguided writing, writing that is difficult 
to read, unclear, or wasteful of the reader's time. The problem is certainly not 
BYTE's alone. Editors of other magazines have told me much the same story. 
Thinking about possible solutions to the problem led me to write this editorial. 

The quality of technical writing affects all of our readers in one way or 
another. Whether you program for a living or just for fun, you need to write 
clear, concise documentation to accompany your programs. Апа you un- 
doubtedly have to write reports as part of your job or your studies. 

There are tricks to good technical writing. I'd like to describe some of them 
here, and list some sources of information that have proved helpful to us in 
our writing work. I've also included a list of recommended reading at the end 
of the editorial. 

Ask someone on the periphery of our field what the problem is with our 
prose, and he or she will probably say, "There's too much jargon." Things 
like: IO, ASCH, byte, CPU, compiler, nonvolatile memory, BASIC, NAND 
gate, modem, macro, Pascal, floppy disk, Z80, 8080, 8086, 6809, 6502, 68000, 
Z8000, BCD, CP/M, Unix, Xenix, bootstrap, O5, DOS, DMA, CAI, CAD, 
CAM, vectored interrupt, monitor, R5-232C, 5-100 bus, global variable, 
checksum, NOP, SWI, VOM, and so on, and so on. 

It's a lexical maze for the uninitiated. But is jargon really our downfall? I 
think not. We need jargon in the same way that doctors and psychologists do 
— as a convenient form of shorthand. Programmers have traditionally wres- 
tled with the problem of fitting the most program into the least amount of 
memory space, so it's only natural that their everyday speech has been con- 
densed down to a sort of technical "alphabet soup." Jargon isn't intrinsically 
bad — it's how you use it that counts. 


EFFICIENT 
Structured, readable 
Speeds development X5 
Easy maintenance 


POWERFUL 
Full standard Pascal 
or ANSI '77 FORTRAN 
plus extensions. 
Concurrency, multiple 
users soon. 


COST-EFFECTIVE 
Complete system with 


compiler, editors, inter- 
preter, assembler and 
utilities from $350. 


NOW AVAILABLE 
Operating System 
Compilers 
Programmer Utilities 
Data Base Management 
Word Processing 
Business and 

Medical Software 
Games, Home & Hobby 


| Knowing Your Audience: The Seesaw Effect 
| Outside of grammar, syntax, and spelling (all of which I'll deal with later), 
there is the major consideration of your intended audience. 

Imagine your readers to be sitting at irregular intervals along a large seesaw. 
At one end are the most technically astute members of your audience; at the 
other, the interested novices. In the middle are people with varying degrees of 
knowledge in the subject you are writing about. Your job is to keep the seesaw 
as level as possible by attending to the various groups in proportion. If there 
are many novices involved, you must "hold up" their side by providing them 
with a lot of introductory material. But if you go too far in this direction, the 
experts will get bored, dismount, and leave you hanging with a partial au- 
dience. It's a quandary, one that has no simple answer. Some topics are so 
technical that even the most intelligent novice will be left in your wake. You 
can't understand the workings of a compiler, for instance, until you know a lot 
about computer languages in general. 

Some seesaws can't be balanced despite the best intentions of the writer. It is 
the job of the writer to know this. Nevertheless, within limits, a lot can be 


POPULAR MICROS 
SUPPORTED 
DEC, Radio Shack, Apple, 
Microengine, CP/M§ based 
and others 


Penn Yan, NY 14527 
315-536-3734 


“For reliable data storage, 


Miniflopp 


“Т sell systems my customers сап 

on. Thats why most of the personal and 
small business computer systems sold here 
feature Minifloppy disk drives. I know 
from experience I can rely on the 


Since 1976 Shugarts Munifloppy has 
been used by more small computer system 
manufacturers than any other drive. In 
fact, more than half-a-million Minifloppys 


TM—Minifloppy is a trademark of Shugart Associates. 


have been installed. The Minifloppy looks 
small—but it stores a lot of data. 250 
kilobytes on one side, or up to 500 kilo- 
bytes in the double-sided model. Thats 
about 50 pages of printed information on a 
single-sided Minidiskette, and twice that 
on the double-sided version. You'll have 
plenty of storage capacity for your pro- 
grams, letters, forms, or ledger entries. 
And you find your data fast, too, because 
the Minifloppy is a random access device 


you can't beat Shugart's 


99 тм Raymond Schlitzer, Owner— 
x Computerland, San Francisco 


that eliminates the need to search for your 
data serially as you must with a tape 
cassette unit. 

No matter what problem you're 
solving with your computer system, you 
can rely on Shugarts Minifloppy for data 
storage. We're known as the Headstrong 
company for good reason. We're 
Headstrong about reliability, quality, and 
value. Ask your dealer. He knows us. 


Rely on the 


Headstrong Company. 


JP. Shugart 


475 Оактеаа Parkway, Sunnyvale, California 94086 


done to encourage those readers who аге interested іп 
your topic, but who may need some extra clarification. 
This leads me to the first of what I immodestly refer to as 
Morgan's Laws of Writing (not to be confused with 
DeMorgan's Law): 


Morgan's Law #1: No Writer Ever Got Shot Down for 
Writing Too Clearly. 


How do you write clearly? А good first step is to buy a 
copy of The Elements of Style by Strunk and White. 
There is more wisdom contained in this slim volume than 
in many a three-pound guide to English Usage. 

Next, find some good technical writing and study it. 
I've included a bibliography of good technical books at 
the end of this editorial. We can learn a lesson from 
painters and musicians who take it for granted that good 
paintings and pieces of music by other artists should be 
carefully studied. Donald Knuth's three-part series of 
books, The Art of Computer Programming, contains 
some of the best writing you're likely to find in our field 
— and he's funny, to boot! 

Another excellent writing tip comes from Peter Jacobi, 
a professor of journalism at the Medill School of Jour- 
nalism: 

Read your writing out loud. 

How does it sound? Is it awkward, circumlocutory, 
pedantic? If so, rewrite it. There's something about 
reading a piece out loud that lays bare its weaknesses, 
You can be clear without turning off the majority of your 
audience. See the accompanying text boxes for some Do's 
and Don't's of clear writing. 


Morgan's Law #2: The Beginning Is Half the Thing. 


Actually, this is an old Roman saying I borrowed. The 
main point of it is that the first few paragraphs of an arti- 
cle are crucial to the rest of the text. The chances are 
you'll win or lose your readers at the beginning. Still, it's 
the one part of an article that fledgling writers gloss over 
in their eagerness to write the main body of the text. One 
very good writer I know told me he spends up to half of 
his article-writing time creating the first few paragraphs! 


Morgan's Law #3: Avoid the Penguin Syndrome. 


А famous story made the rounds a few years ago in- 
volving a publisher of children's books. А copy of one of 
the company's books about penguins appeared in the 
publisher's mailbox along with a letter from an eight- 
year-old girl that read, "Dear Sirs: І am returning your 
book, because it told me more about penguins than I 
wanted to know." 

The moral? Tell your readers what they need to know, 
and no more. If you're zealous about a given topic, tell 
the reader how to get more information by including a 
comprehensive list of references. Don't waste space. 


Morgan's Law # 4: Writing Is Nonlinear. 

Article ideas don't come in an orderly sequence. Be 
prepared to jot down your ideas as they come, as writer 
John McPhee does. McPhee is blessed with a short-term 
memory that permits near-total recall. Even so, he writes 
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PASCAL/Z"- Q.E.D. 


Ithaca Intersystems PASCAL/Z is the most powerful CP/M™ 
compatible Z-80'^ Pascal compiler ever . . . and here's why: 


PASCALIZ generates true 2-80 native code — ROMable 
and re-entrant — 5-10X faster than P-code interpreters; 
permits separate compilation; supports Direct File Access 
and variable length STRING s; utilizes fast one-pass recursive 
descent organization; the macro-assembler generates 
relocatable object modules; and much, much more. 


Complete package includes compiler, macro-assembler, 
linkerlloader and source for the full library on one disk; with 
(ree copy of Jensen/Wirth book and complete documenta- 
tion. Only $395.00. 


IT’S DEMONSTRABLE! 
Don't just take our word for it. Ask for a demonstration of 
these features and more today at Computerland? and other 
full-service computer stores. 
Ithaca Intezsystems Inc., 1650 Hanshaw Road 
Р.О. Box 91, Ithaca, М.Ү. 14850. Phone |607) 257-0190 


Computerland is a registered trademark of Computerland Corporation 
CPIM and 2-80 are trademarks ol Digital Research Corp and Zilog. inc respectively. 
PASCAL/Z and InterSystems are trademarks of ithaca Intersystems Inc 
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Ithaca Intersystems Inc. 


Micros for bigger ideas. 


Outside of the garden 
you need a computer that can grow. 


For the average garden-variety home and hobby operation, 
a high quality personal computer is a real temptation. But 
let's face it: in the world of business, engineering and 
scientific applications you need a system that can keep up 
with bigger ideas. 

Bigger ideas today mean the power and flexibility to 
move the micro up to and beyond the level of yesterday's 
minis. More memory to hold bigger data bases. More 
flexibility to handle a variety of data entry devices. More 
programming and computing power for numbercrunching 
and applications development. And easy upgrade to 16 bit 
operation when you need it. 

Intersystems has that, and more. The power and flexibility 
of the versatile S-100 bus, with 20 slots of expandability for 
up to 16 individually-addressable DMA devices and up to 1 
Megabyte of memory, fully accessible to all users via our 
unique memory management system. Plus reliable 
Intersystems design and manufacture, and the support of 
our PASCAL/Z™...the most powerful Z-80'" compiler ever. 

For really serious computing, our front panel provides a 
powerful diagnostic tool for debugging or development. 
Combined with a scope, it allows you to look at any location 
in the circuitry, set breakpoints, trigger and view one-shot 
events, and many other activities usually possible only with 
expensive logic analyzers. No wonder it's fast becoming the 
tool of choice for repair technicians and custom hardware 
designers. 


Intersystems Series Il is the most complete line of fully 
IEEE 696 compatible S-100 boards...easily upgradeable to 
our MPU 8000” or other 16 bit 5-100 CPU's as they become 
available...so you're never locked out of rapid expansion, or 
locked into obsolescence, by dependency on а proprietary 
product line. 

So if you've left those garden-variety applications behind, 
come to Intersystems and get a system that will grow as big 
as your next idea. Get it ігот the people who know small 
computers...your Computerland store...or other fine full 
service computer dealers. 


Ithaca Intersystems inc., 1650 Hanshaw Road 
Р.О. Box 91, Ithaca, N.Y. 14850. 
Phone (607) 257-0190 TWX: 510 255 4346. 


ВО i a trademark o! Zilog ? 


m. 
PASCAL Z. MPU 8000 and иг уот are Trademarks of imaca tntarsysterres Try 
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Micros for bigger ideas. 


his ideas on index cards every day and pins them to a 
bulletin board where he can mix and match them. The ac- 
tual writing of a piece might not occur until some time 
later. E B White recommends that writers use scissors and 
glue to cut and paste their efforts during the first-draft 
stage. Some of the more advanced word-processing pro- 
grams can help to do this. Another great writing aid is to 
use a data-base-handling program that allows you to 
cross-index ideas and file them away. 


Morgan's Law #5: (otherwise known as the Three-Foot 
Rule): Don't Write Anything Unless You Have a Dic- 
tionary and a Thesaurus Within Three Feet of You. 


І know I'm being а little strict here, but it's important. 
Unless the dictionary is within easy reach, you probably 
won't bother to use it, and you may make a spelling er- 
ror, Going without a thesaurus is a further way of handi- 
capping yourself. Both these books are vital to every 
writer, and І needn't tell you that the average level of 
spelling accuracy these days is low. The American 
Heritage Dictionary is a good all-round choice because of 
its excellent usage notes. 

There's nothing much I can say about improving gram- 
mar and syntax other than to suggest the reference books 
at the end of the editorial. The Careful Writer and Mrs. 
Thistlebottom's Hobgoblins by Theodore Bernstein both 
help to dispel many of the bugaboos that have haunted 
our language ever since the well-meaning Victorians got 
their hands on it. Bernstein correctly points out that it's 
all right to occasionally split an infinitive, or to use a 
preposition to end a sentence with. William Sloane's The 
Craft of Writing, although primarily aimed at the fiction 
writer, contains a valuable chapter on nonfiction. It's a 
beautifully written book. 


Morgan's Law #6: Don't Be Afraid to Be Interesting. 


This may be the most important law of all. Involve 
your reader by being specific. Generalities make for dull 
reading. Use humor if you can carry if off. Otherwise, 
don't! Add some personal observations and opinions. 
The reader will take them in stride. 

АП of this leads to the general conclusion that you 
should write about what you know well. William Sloane 
says, "Ihere are no uninteresting subjects, only unin- 
teresting writers.” 

In closing, I can think of no better quote than the 
following one from the same book (although Sloane is 
talking here about nonfiction books, the sentiment ap- 
plies equally well to technical articles): 

If a book has a beginning, it also has an end. Nonfic- 

Поп develops by increment, builds on its own 
material, and ends when its material has been com- 
pletely exploited. If the book fulfills its contract with 
the reader, the end will complete the book by fulfilling 
the promises it made at the start. And if the people 
who read that book feel continuously that they are ad- 
ded to and believe, at the end, that there is more to 
them than there was before, the work of nonfiction has 
succeeded. The same can be said of fiction. іп both 
cases, the contract between the writer and the reader 
has been kept. 
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Clear Writing: Some Do's 

DO: (1) Tell your audience what you're going to talk 
about, (2) Talk about it, and (3) Tell them what you 
talked about. This old saw from your creative-writing | 
class in high school is as valid as ever. Not observing it 
is a common failing of much technical writing today. 
DO: Include a theme sentence near the beginning of 
your writing that concisely sums up what you want to 
say in the piece. 

DO: Tell your story in miniature in the captions to 
figures, photos, tables, listings, and other illustrations. 
Your readers may not have time to read all of your ar- 
ticle: give them a quick summary and they'll thank 
you for it. Scientific American magazine does this sort 
of thing very well. 

DO: Spell out acronyms and abbreviations when they 
first appear in text. How many times have you been | 
stopped cold by an unfamiliar abbreviation in the mid- 
dle of an interesting article? 

DO: Use verbs. Avoid adjectives and adverbs. A verb 
in an article title can add a lot of spice. (See Electronics | 
magazine for good examples of verbs in titles.) Adjec- 
tives and adverbs, to paraphrase Robert Benchley, are 
the spinach of technical prose. Everybody says they're 
vital, but few of us would miss them if the majority of 
them suddenly disappeared tomorrow. John McPhee 
(perhaps the best nonfiction writer in the country) has 
written several books on technical subjects (such as 
The Curve of Binding Energy) that illustrate these 
principles better than a hundred paragraphs from me. 
DO: Break up your text into digestible chunks with 
subheadings. 

DO: Remember the questions you had when you were 
first learning a subject. 


Clear Writing: Some Don'ts 
DON'T: Use the passive voice as your primary voice. 
Many of us were taught to use the passive voice when 
writing technical reports and the like. But the passive 
voice lends an air of coldness and formality to writing 
— the sort of thing you'd expect in technical transac- | 
tions, but not in an article that's designed to be read. | 
For example, "I ran the program" is more personal 
than "The program was run." Sometimes you need the 
passive voice for variety, but in general, own up: Say 
L, me, my, we, us or you. 
DON'T: Make your reader search for information in 
an article. If you have a list of items in text, perhaps 
they could be set off in a table. If you have a glossary | 
in your article, tell the reader at the beginning. 
DONT: Use big words when small words will do. A 
good example is utilize, a word that can almost always 
be replaced with use. Another popular word that 
should be avoided is implement. Don't implement 
when you can install, design, code, control, enable, 
connect, build, or operate; your readers will have a 
better idea of what you are doing. 
DON'T: Use a clever title for an article if it fails to 
convey the article's content. Imagine that your title is 
all that the reader has to go on in deciding whether or 
not to read your work. 

Text box continued on page 12 
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two birds 


with one stone? 


If you have an Apple” and you want to interface it with 
parallel and serial devices, we have a board for 
you that will do both. It’s the AIO™ 


Serial Interface. 


Тһе RS-232 standard assures maximum compat- 
ibility with a variety of serial devices. For ex- 
ample, with the AIO you can connect your Apple* 
to a video terminal to get 80 characters per line 
instead of 40, a modem to use time-sharing 
services, ог a printer for hard copy. The 
serial interface is software programmable, 
features three handshaking lines, and 
includes a rotary switch to select from 

7 standard baud rates. On-board firm- 

ware provides a powerful driver 


routine во you won't need to write any EE 5  . A 


software to utilize the interface. 


Parallel Interface. 


This interface can be used to connect your «| 
Apple* to a variety of parallel printers. The не 
programmable I/O ports have enough lines "ees | 
to handle two printers simultaneously with ма 

handshaking control. The users manual 

includes a software listing for controlling 

parallel printers or, if you prefer, a par- 
allel driver routine is available in firm- 
ware as an option. Ала printing is 
only one application for this general 
purpose parallel interface. 


е 
Two boards іп one. 
The AIO is the only board on the market that can interface the Apple 
to both serial and parallel devices. It can even do both at the same 
time. That's the kind of innovative design and solid value that's been 
going into SSM products since the beginning of personal computing. 
The AIO comes complete with serial PROM'’s, serial and parallel 


See the AIO at your local computer store or contact 
us for more information. 


—1—777 | 
aw au // 
2190 Paragon Drive 


San Jose, California 95131 
(408) 946-7400 


ж. 
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cables, and complete documentation including software listings. 
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DONT: Use it or other pronouns if the meaning is 
obscured. Vague pronoun references in an article slow 
the reader down. What does the it mean? 


Writing for BYTE 
If you'd like to write for BYTE, we offer the follow- 
ing guidelines: 


Knowing the reader: Over тое Рета оў BYTEs 
readers are involved professionally with computers as 
programmers, systems analysts, engineers, or techni- 
cians. Most of them are dyed-in-the-wool hobbyists at 
heart and spend a lot of time with their systems. The 
majority have college degrees or higher, although we 
also have many student readers. They are interested in 
virtually every aspect of personal computing, in- 
cluding high-level! languages, original hardware 
designs, reviews of software and hardware (we are 
especially interested in these), graphics, artificial in- 
telligence, using computers to control the home, 
games, robots, etc, etc. 

Although many of our articles contain highly 
technical information, we also encourage the submis- 
sion of lower-level tutorial articles to enable readers to 
brush up on the basics. BYTE's readers like to have fun 
with their systems, too — a fact that should not be 
overlooked. 


DEALERS...OEM USERS. 


Call on Monday... 
your North Star 


computer 
will ре 


Thursday. 


WHOLESALE PRICES 
AVAILABLE. 

GBC maintains ready 
stack on the follow- 

ng products and 
sottware: 

* North Star 

е Centronics 

* Perkin-Elmer 

* Epson 


е NEC Spinwriter 
e Turnkey North Star 
Business Soltware 


(609) 424-0465 


2020 Fairfax Avenue 
Слеггу Hill, New Jersey 08003 
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Form of the Submitted Article 

€ All submissions should be double-spaced and 
typewritten on 814 by 11 inch paper, with the narrow 
dimension vertical. Double-spacing is important, since 
proofreader's marks and other additions must be made 
to the manuscripts. 


, © Take the time to write complete, descriptive cap- 


tions for all figures, tables, listings, and photos. 

© Schematic diagrams should be neatly drawn, using 
the schematics in BYTE as а guide. Note that we prefer 
a certain type of connector designation, and that 
power connections to integrated circuits are usually 
listed in a separate power-wiring table rather than be- 
ing included in the schematic. The direction of flow in 
a flowchart is assumed to be downward and to the 
right. No directional arrows should be.used unless the 
flow is contrary to the aforementioned directions. 
Again, see the magazine for examples. 

@ We prefer not to typeset listings, but rather to 
photograph them for the magazine in order to 
eliminate the possibility of typographical errors. 
Because of this, we ask authors to submit listings 
е on white paper with a dark ribbon (preferably 
new). 

€ Photographs can Ве either color or black and 
white, but should be as sharp as possible, We prefer 


` color slides to color prints. 


Ө All submissions should be accompanied by а 
stamped, self-addressed envelope with sufficient 
postage affixed. We acknowledge all manuscripts 
upon arrival, and make a final determination within 8 
to 12 weeks. 


Reference Books 
Rathbone, Robert R. Communicating Technical Infor- 
mation. Reading MA: Addison-Wesley, 1972. A good 
source of information about technical writing. 
Ralston, A, and Meek, C, eds. Encyclopedia of Com- 
puter Science. New York: Petrocelli/Charter, 1976. 
Although this book is oriented more toward large 
computers, it contains a wealth of information about 
high-level languages, assembly language, data process- 
ing, and hundreds of other topics, all presented in 
lucid fashion. Every serious computer science library 
should have a copy. 
Bernstein, Theodore M. The Careful Writer: A 
Modern Guide to English Usage. New York: 
Atheneum Press, 1977. Highly recommended, along 
with the author's other book, Mrs. Thistlebottom's 
Hobgoblins. 
Burton, Philip E. А Dictionary of Microcomputing. 
New York: Garland Publishing Company, 1976. Still 
the best dictionary in the microcomputing field. 
Turner, R P. Technical Writers and Editor's 
Stylebook, New York: Howard W Sams апа Com- 
pany, 1964. 
Todd, Alden. Finding Facts Fast. Berkeley CA: Ten 
Editorial continued on page 294 
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you can 


Apple is the company with the brightest ideas in 
hardware and software and the best support — so you can 
be as creative with a personal computer system as Edison 
was with the incandescent bulb. 


How Apple grows with you. 

With Apple's reliable product family, the possibilities of 
creating your own system are endless. Have expansion capa- 
bilities of 4 or 8 accessory slots with your choice of system. 

Expand memory to 64K bytes or 128K bytes. Add an 
À to D conversion board. Plug into time sharing, news and 
electronic mail services. Use an IEEE 488 bus to monitor 
lab instruments. Add 4 or 6 disk drives — the 514" 143K 
bytes, high-speed, low-cost drive that's the most popular 
on the market. 


Apple speaks many languages. 
Since more than 100 companies create software for 
Apple, you'll have the most extensive library in the personal 


| Edison had over 
1,800 patents in 

Е his name, but 

e just as inventive 
with an Apple. 


computer world. Want to write your own programs? 
Apple is fluent in BASIC, Pascal, FORTRAN, PILOT and 
6502 assembly language. 

There's even a series of utility programs called the 
DOS Tool Kit that not only lets you design high-resolution 
graphic displays, but lets you work wonders with 
creative animation. 


More illuminating experiences in store. 
You won't want to miss all the Apple products being 

introduced at your computer store all the time. Don't let 
history pass you by. Visit your nearest 

Apple dealer or call 800-538-9696. 

In California, 800-662-9238. Or write: 
СО Apple Computer, 10260 Bandley Drive, 
"WENN Cupertino, СА 95014. 


appie computer inc. 
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Letters 


Baker, will allow it to recognize the DB:XMIT CLK (DCE), on the Horizon 
Heath Faces Horizon BUSY from the H-14. motherboard, To accomplish the hand- 

John Dye remarked in his letter I have assembled three H-14s and in- shaking, jumper the right configuration- 
(August 1980 BYTE, page 18) that he terfaced them with Horizon systems at header at location 4D as follows: 
cannot run his Heathkit H-14 printer 4800 bps with no problems, Heathkit Connect pin 2 to pin 16 
with a North Star Horizon at any data supplies a modification-instruction pam- Connect pin 4 to pin 14 
transfer rate over 110 bps (bits per se- oe which allows you to obtain a Connect pin 5 to pin 11 
cond}. A simple reconfiguration of the signal on the printer's connector Connect pin 7 to pin 8 
Horizon headers, as designed by Don pin 4. This pin translates to pin 15, 


Connect pin 9 to pin 10 and 
Connect pin 12 to pin 12 of the 
right special-clock header at loca- 
tion 2С. 


After you play David M Кой 


306 Timber Tri 


the Temple of Apshai, кем 
you can play GNE 7 ج‎ 


I was very pleased to see BYTE's 


Sticks and Stones for free. August 1980 FORTH issue, since I am 


working part-time with FORTH doing a 


Within the 200 rooms and for no extra charge. In fact, if computer-aided design package to be 
catacombs ofthe Temple of | you're not satisfied with the used with the fine Mauro Engineering 
Apshai, untold treasures await “Temple of Apshai,” you can Жі жи) ө, ھا‎ s , Am 
you — the hero. All you have — return it within 10 days and still the August 1980 BYTE (page 249) refer- 
to do is elude, outsmart and — keep “Sticks & Stones!" red erroneously to the unit as a printer 
outwit the beasts, monsters But don't walt, this special in the heading. 
and demons lurking in the Offer is limited. (We'll also send The self-replicating programs in “Pro- 
dark labyrinth. Spend minutes you a catalog outlining our gramming ig eom 26 ^on 

ы ; iti ч eproducing Programs," by er, 
or hours on this role-playing gy other exciting com Brill, and Machi, August 1980 BYTE, 
fantasy — fhe boldest computer Y puter games). page 72) are a challenge that APLers 
game In our Dunjonquest™ DUNDES cannot pass up. I have a 22-character 
series. a a епс ы line of Er нің ер (dt yim 
| жы | executed, which was published а few 
"T Im "à eu uen es ae | years ago in APL News, a free publica- 
А empie от ApS a , youg 9 tion of APL Press (not to be confused 
Sticks & Stones" board game | with Personal APL News, my publica- 


ge e bd‏ س س س سے سے کے س سے مس سے a‏ می سے کے 


Automated Simulations, Department BY 
РО. Box 4247, 1988 Leghorn Street 
Mountain View, California 94040 


Please send me ihe "Temple of Apshai* for: 


tion, which is now part of the APL 
Market Newsletter from Southwater 
Corporation}, Anyone who is interested 
should contact Eugene McDonnell of I P 
Sharp in Palo Alto, California. 


Cassatie ($24.95) Disk (529,95) If we take the character string: 
TRS-80 Г] 16K, Level ii [] 32K TRSDOS 4-'14230110!!* ***14$23p11p ! ! ) ! 1 ** 
APPLE На available Г] 48K Applesott in ROM 
PET [] 32K Nol available and then print it and execute it, we get: 


(Add $1.00 shipping and handling charge; plus 6% or 842% tax for California residents. ) 1423p 5, 414232011017! 


2 
1%232110!!11%230119!!! 


aa тст ---- ---- -- -- --- ---‏ سے چ سے س سے کے کہ ہن د ج کے س س سے س س 
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Address The key to this line is the fact that the 
| reshape function wraps around to the 
City. Se, Zip beginning of the right argument. I hope 
C Check enclosed. Charge to: Ù VISA C MasterCard that the following makes it clear what is 
happening: 
Amount $.  . Expiration date 18230117 
Or charge by phone: (800) 824-7888, operalor 861. іп California: (800) 852-7777, operator 861. 81%23р11р : " ue 
И you prefer, call these numbers for a 1154 of the computer slores near you. D "ти І i ды 14#23e 110 
EA ENERO EP Sw 2 р11р 
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TRS-80* Model I Computer Owners... 


FORMATTED DISK тми а, 8 


Store Up to 350 Kbytes on а 5” Disk 


= Ра. 


ғ 


е; 


The DOUBLER" It packs almost twice the data on а disk track as your single-density 


system. Depending on the type of drive, youcan store up to four times more data on one 
side of a minidiskette than you can store using a standard Model I mini-disk drive. 


€ The DOUBLER™ reads, writes | 


and formats either single- or dou- 
ble-density minidiskettes. 

€ Proprietary desian allows 1 
continue to run TRSDOS* NEW. 
DOS#, Percom OS-80™ or aher 
single-density software without 
making any changes to software 
or hardware. Switch to double- 
density operation at any conve- 
nient time. 

e Includes DBLDOS'", 


TRSDOS* compatible doli: | 


a LÁ 


density disk operating svstem. 


Mini- men ene 


More storage capacity, 
higher reliability — from 
Percom, the industry 
leader. One-, | and 


three-drive c 
tions in either 40- or 77- 


rack format. Fully burned-in. From only | 
$399. РЕ 


тм 


tirademask of Apparat Company, Inc. 


configura- | 


trademark of Percom Data Company. 1 
* trademark of Tandy тнт Ms wid house тай еміне ta. 


e CONVERT utility, on 


DBLDOS™ minidiskette, converts 


files and programs from single- to 
double-density or uper to sin- 
gle-density. 

ê The DOUBLER™ circuit card 
includes high performance 
data separator, write precom- 
pensation circuits for reliable 
star read we aia — even with 

Ü-tracl 


UB етап dinn ly qe into the 
disk controller socket of your Ex- 


— E ur c NM 1 M = шын чеш “ы 


pansion Interface, requiring no 
strapping Or trace cutting. Expan- 
sion Interface disk controller may 
be completely restored to original 
configuration by simply removing 
the DOUBLER™ and re-installing 
the oriainal disk controller c 

€ Works with standard 35-, 40-, 
77- апа 80-ітасК mini-disk drives 
rated for double-density operation. 
€ Introductory price, including 
DBLDOS™ and format conversion 
utility on minidiskette, only 


$219.95. Use the coupon for even 
greater savings. 


Call toll-free, 1-800-527-1592, for the 
dress of your nearest authorized Per- 


| com dealer, or to order directly from Per- 


com, 


PEA COM DATA COMPANY, ZING. 
211 М. KIRBY GARLAND, 


(214) 272- чар 


PRICES AND SPECIFICATIONS SUBJECT ТО CHANGE WITHOUT NOTICE. 
: PRICES DO NOT INCLUDE SHIPPING AND HANDLING CHARGES. 


23p11p''*1*23011p'"'' 
!1*23p115'!'14£23p11p''!' 

This is much shorter and also much 
simpler in conception than the other self- 
replicating programs given, It is not, 
however, a defined function, but an ex- 
pression. І don't think it would be dif- 
ficult to write an APL function that 
would produce its own visual represen- 
tation, even without using the visual 
representation function which makes the 
question trivial: 

VO-MTSELF 
RVR 'MYSZLP!' 
y 

This function returns its character 
form as a value, and only prints by 
default if that value is not assigned to a 
variable; the expression given earlier also 
yields a value and not just printing. 
Only LISP can improve on that, by 
returning a function as its value, rather 
than a character vector (character string 
to the rest of you). 

Other variants of this amusement 
have been worked out in APL before. 
Try creating two expressions, each of 
which gives the other as its value or its 
printed result, or a cycle of three or 
more. 


[11 


Mokurai Cherlin 
Director, Micro Systems Development 
APL Business Consultants Inc 
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APL Computer Language Specialists 
POB 1131 
Mt Shasta CA 96067 


Thlef-Reproduthing Programth 


We are rather amazed and arnused by 
the "Se!f-Reproducing Programs" (see 
the "Programming Quickie," by Burger, 
Brill, and Machi, August 1980 BYTE, 
page 72). We were amazed by the 
elegance of the "optimal" C program 
presented (especially given C's notable 
lack of expressive power), and amused 
by the proposed LISP solution (which, 
by the way, won't work. What was pro- 
posed will not evaluate to a function — 
it needs an enclosing DEFUN or 
DEFINE). 

Consider the problem of creating an 
expression which evaluates to itself. A 
microsecond’s thought usually yields a 
constant, usually 1. Indeed, any friendly 
APL or LISP interpreter would be more 
than happy to return 1 when 1 is typed 
to it, However, many people would 
claim that 1 is data, and not a program. 
For the sake of this letter, we will pay 
homage to this unfounded prejudice, and 

о "up" a level in our analysis. 

The canonical “program” in the 
lambda calculus which reduces to itself 
is: 


PUT TIME AND 
BSR CONTROL IN 
YOUR APPLE II 


THUNDERCLOCK PLUS 


AN INTERFACE FOR THE BSR X-1D 


* Control AC outlets with your BSR 
Command Console and APPLE 11 

“ All 22 BSR commands at your præ 
grams fingertips 

e Up to 128 separate dim/bright levels 

е THUNDERWARE'S Scheduler soft- 
ware will control AC outlets іп the 
background, while you run another 
program in the foreground 


BOTH FEATURES ON ONE CARD 


А REAL-TIME CLOCK/CALENDAR 


= Provides month, date, day-of-waek, 
hour, minute, and second 

e Software seiectahle time formats: 24 
hour or AM/PM ASCII string, or as 
numeric values 

* Provides interrupts which can be an- 
abled or disabled under software con- 
trol 

e Оп board battery allows accurate time- 
keeping lor up to 2 years even with 
your APPLE turned off 


16 


» On-board firmware makes the THUNDERCLOCK PLUS’ exceptionally easy 10 use 
a Read or set time, control interrupts, and send BSR commands with simple BASIC 


‘INPUT’ and ‘PRINT’ statements 


a Completely APPLE I1 compatible: INT and FP BASIC or PASCAL with ше support 


=s Special introductory мча end Jan 16, 1481 


THUNDERCLOCK PLUS. $119.00 
Clock, BSR interface, and User's manual 
THUNDERWARE SCHEODOULER........524.35 
Diskette with Schedular, axamples, demos, 
and Scheduler manual 

PASCAL SOFTWARE........................519.95 
Diskette with PASCAL Unit for clock and 
BSA interface 

TO ORDER TOLL FREE (VISA/MC) CALL: 
800-227-6204 Ext, 307 (Outside California} 
800-632-2131 Ext. 307 (California Only! 


California ragidents 


me ف‎ 


— d 


Біл салы 


| үниннїн қ: am 
SEE YOUR DEALER 


ОН WRITE FOR INFORMATION: 
THUNDERWARE INCORPORATED 
P.O. Вох 13322, Qakland, CA 94661 


add 6% за 
BSA X-10 Is a trademark of ‘ash USA) LTD. APPLE If is a trademark of APPLE COMPUTER, INC 
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(Ax xx) Ax. xx). 


The first (kx.xx) is the "program" and 
the second (Ax. xx) i is data to the pro- 
gram. When this "program" is 
"executed" the formal parameter x is 
bound to (Ax.xx) parameter of the pro- 
gram (x), then x is concatenated with 
itself once (this is what xx means), and 
then this value is returned. (You may 
find it instructive to compare this with 
the "optimal" C program.) 

We shall try to emulate this in LISP. 
The first attempt yields: 


((lambda (x) (list x x)}(lambda (x) 
(list X x))), 


however, this fails because the data part 
will get evaluated. We can try: 


(lambda (x) (list x х)) (lambda (x) 
(list x х))) 


but this only yields: 
(lambda (x) (list x x))(lambda (x) 


(list x x 


which is missing the quote mark. Ап in- 
teresting hack is to change the way 
lambda evaluates by executing (macro 
lambda form (list 'quote form)). The 
first attempt above will now work 
because when (lambda (x) (list x x)) is 
evaluated it will return a copy of itself, 
which is what we want. However, there 
are those that would claim this is 
cheating because we have implicitly 
changed the behavior of the evaluator. 
We will admit this objection and con- 
tinue with our analysis. 

After much mushing around trying to 
get the quote mark back in we stumble 
upon: 


(LAMBDA (LAMBDA)LIST(LIST 
LAMBDA (LAMBDA) 
LAMBDA)LIST ‘QUOTE 
LAMBDA))) 

(LIST (LIST LAMBDA 
(LAMBDA) 
LAMBDAJXLIST'OQUOTE 
LAMBDA))) 


which does what we want. Note that 
this uses no PROG, SETQ's or 
REPLACXx's. Also note that the lambda 
variable need not be named lambda, this 
is merely a hack. It is trivial to make a 
program out of this expression by 
throwing up the necessary DEFUN's: 


(DEFUN PRINTME() 

(LAMBDA (LAMBDA)(LIST 
DEFUN 
PRINTME(XLIST(LISTLAMBDA 
(LAMBDA) LAMBDA) (LIST 
‘QUOTE LAMBDA)))) 

(LIST DEFUN 
TPRINTME'(XLIST(LIST LAMBDA 
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BN, ч - The same engineers who helped win the "First World Microcomputer Chess 

J | ES Championship" under the auspices of the World Chess Federation on Sep- 
tember 4, 5, and 6,1980 in London, England —five straight wins with no loss or 

Фу C draw — and the "First Official North American Microcomputer Chess Cham- 

> — ашы. pionship" оп September 5, 6, and 7, 1980 in San Jose, California — four straight 
| ГІЗ . wins without а loss or draw — are proud to announce ҒідеіНу 5 newest chess 


product... 
SAN JOSE, CALIFORNIA 2T 
September 5. 6.7 LONDON, ENGLAND 
1980 September 4, 5. 6 


calls out moves, deseribds 


matically enters jjinto fd vs r 
"brain; FMty-wartf yGcabulary ^ v 
captures, announces ertors. 
Plays at ten levels ûf ` 
difficulty. Arfalyzes over 
3,000,000 moves -it's 
faster and smarter 
than ever, Speaks 
English, Spanish, 
French ar German 
language. 
* Chess Clock tells 
time remaining, 
elapsed time, time 
used per move. 
“ Duplicates 64 of the world's greatest 
games - you play against the Master. 
: Plays 64 book openings, average 15 moves into 
the game. 
“ Many other features include: Problem Mode, Mate-in-Two solutions, 
change sides in mid-game, and much more. 
For the beginner or serious player. Available in fine stores everywhere. 
"Spanish, French or German optional. 


The world's largest manufacturer of self-contained, microprocessor based, board games. 


Quality mane in LI S А 


$ Fery ELECTRONICS, LT, ы ВВПО NM. bth STREET, MIAMI, FLORIDA 13178 


read cards... 
economically! 


The new НЕ! Mode! 121-4 card 
reader handles marked and 


punched cards interchangably, ж” pu co v 
including many colors of pen or 4442, ru tr 
pencil. Absolutely no operator Жа 


adjustment required. Includes а 

number of switch-selectable features for 

application tailoring without extra cost. 

e Reads strobe marks right or left, or self-clocking on both 
80 column punch and mark-sense cards. 

e RS-232 ASCII output (with Hollerith to ASCII conversion 
if necessary), or parallel TTL output. 

e Six in-per-sec. card feedthru, or auto return to the front 
after read. 

A built-in self test feature checks all 13 channels with a 

diagnostic card. The Model 121-4 operates on 50/60 CPS. 

Specify voltage as either 110 or 230 VAC. 

The Model 121-4 is the most flexible and capable hand-fed 

card reader on the market at any price, and the price is right, 

You'll find it to be ideal for a variety of inventory control and 

data collection tasks. Call or write for more information on 

the latest optoelectronic solution from HEI. 


The Optoelectronic Specialists 


ШІ HEI inc. 


Jonathan industrial Center е Chaska, MN 55318 © 612/448-3510 
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(LAMBDA) LAMBDA) (LIST 
‘QUOTE LAMBDA))))) 


However, neither of these two solu- 
tions would be written that way in a 
modern LISP (eg: MacLISP or Lisp- 
MachineLISP, instead using the back- 
quote facility they would be written: 


{lambda (x) *{,х ',х)) “(lambda (x) 
хх 


апа: 


(DEFUN PRINTME() 

(LAMBDA (X) '(,QX' X) 
‘(DEFUN PRINTME Q((LAMBDA 
(X) ', @X",X))))) 


The real way itwouldbe written in 
MacLISP is (DEFUN PRINTME 0 
(GRINDEF PRINTME)). This whole ex- 
ercise really isn't very interesting in LISP 
because this sort of thing is done 
routinely. Routines are constantly being 
consed up by other routines, and macros 
which write their own macros are be- 
coming a standard tool. LISP doesn't 
discriminate against something just 


| because it is code. 


Daniel Weise 

NE43-838 

MIT Laboratory for Computer Science 
545 Technology 5q 

Cambridge MA 02139 


Leedex / Sup'R' Terminal 
Incompatibility 


Any BYTE reader who owns an Apple 
II system and is considering expanding 
to 80 columns may be interested in my 
experience with the Leedex monitor and 
the Sup'R' Terminal RF (radio-frequen- 
cy) modulator board. While the Leedex 
monitor is an excellent value and per- 
forms well with the standard 40-column 
Apple 11, I found it impossible to get a 
clear display while using it in conjunc- 
tion with the Sup'R' Terminal board. 
Repeated efforts at adjusting both the 
board and the monitor failed to produce 
a legible display. The only solution pro- 
ved to be using another monitor, namely 
a Hitachi. 
Sunil Subbakrishna 


Shakti Systems 
Wilmette IL 60091 


Bar-Code Reader as Light Pen? 


Before reading Carl Helmers's editorial 
"Bar Codes, Revisited . . . " (April 1980 
BYTE, page 6) on the Hewlett-Packard 
HEDS-3000 bar-code data-entry wand, I 
considered the possibility of buying a 
light pen for my Apple II. Afterwards, 1 
couldn't see buying two pieces of equip- 
ment when one might do both jobs. 
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Intelligent Home Controller for lights and 
appliances. Real-time schedules and 
energy conservation. Complete applications 
software package. Home security with random 
scheduler. Power usage accounting package for 
home energy cost control. No wiring required. 


Real-time and date information. Interrupts 
permit Foreground/Background operation of 
two programs simultaneously. Battery back-up 
Cryslal-controlled for + .001% accuracy. Onboard 
ROM lor easy access from BASICs. Supports 
PASCAL. Time from one millisecond to one year. 


Input/Outpul Speech Digitizer. Permits talking programs. VO capability 
allows interactive programs with speech-prompted inpuls. Use output for 
speech directed activilies in business systems. announcements in a control- 
room, or sound effects in entertainment programs. Easy to use because input 
as well as output is under user control with special software operating system 


Program your own EPROMSs. Create your own firmware. 
Programs 2K, 2716 5V EPROMs, Disk soltware package 
provides easy EPROM programming. EPROMS are verified 
alter BURN. RUN your programs from on-board socket or 
install them оп ROMPLUS! 


More power for your system through firmware. Six sockets 
accept 2716 EPROMs or ROM equivalents. Six or any com- 
bination can be used at once. Scratch-pad RAM and two TTL 
connectors. Special 2K ROMs available for powerful system 
enhancement: Keyboard Filler ROM—COPYROM —Olthers 
coming soon. 


Sophistication previously available only. on 
experimental mini and mainframe com- 
puter synthesizers. Digital instrumental 
music synthesizer system 1B voices in 
stereo. Instrument delinitions simulate the 
sound of real instruments—and more. Fully 
programmable wavelorms. Envelope Con- 
trol. Composition system--sheet music 
input using Standard music notation. 
Chords and multi-part scoring up to 16 
voices. A true instrument that anyone with 
an Apple can play. 


: 16 channels analog to digital input. 16 

. Channels digital to analog output. 
Eight bit resolution. Super-fast 9ji 
sec conversion time. Monitor and 
output to the real world. All. on one 
card. 


mputer makes 
more peripherals for 
the Apple Computer 
than Anybody. 


and... a place to put them 


By popular demand! Eight more stots for your 
Apple. Attractive sturdy enclosure. Its own heavy 
duty power supply. Easy to use. Address cards 
іп Expansion Chassis (һе same way as in your 
Apple. Only one additional command to spacily 
in Apple orin Expansion Chassis. Compatible with 
all Apple peripherals. 


At last! An intelligent, high-quality device for 
data entry from user-marked cards. Implement 
BASIC programming, examination scoring, 
inventory maintenance and other applications 
requiring off-line дайа preparation for batch 
entry later. Gonnects to any computer having 
RS-232 interface, Software and cards are 
available for jobs in business, science and 
education. 

MOUNTAIN COMPUTER has the тоз! compre- 
hensive line of Apple peripherals available. 
Anywere From anybody. We know the Apple 
inside and out and are committed to providing 
the most innovative and uniqué products to 
expand and enhance its capabilities and use 
Alter all, we were the first company to make an 
Apple penpharal— except Apple Computer. 


Available at Apple Dealers worldwide. 


300 Harvey West Blvd., Santa Cruz, CA 95050 
(408) 429-8600 ТУУХ 910 598-4504 


Apple is а trademark ol Apple Computer Inc. 


That is, сап the wand be altered so as to 
become a light pen? 


John Gibbs 


If you don't activate the infrared LED 
(light-emitting diode) in the HEDS-3000, 
you can certainly sense light coming into 
the wand from an external source, such 
as the video displays CRT (cathode-ray 
tube), There might be problems in 
matching the wave length of the light 
from the CRT to the spectral sensitivity 
of the infrared phototransistor in the 
wand...CH 


Telecommunication Options 


І enjoyed Carl Helmers's June editorial 
very much. (See “The Grass Roots Elec- 
tronic Post Office, or, How Electronic 
{and Private) Mail Is Already Here,” 
June 1980 BYTE, pages 6 thru 10.) The 
prospect of using my terminal for rapid 
and inexpensive communication is very 
exciting. 

The costs you mention for sending 
computer messages using voice telephone 
lines can be greatly reduced by taking 
advantage of the digital communication 
provided by Telenet or Tymnet, This is 
easily done by means of The Source or 
MicroNet information services. Elec- 
tronic mail can be sent with The Source 
for $8.50 per hour of connection time 
counting both send and receive time dur- 
ing "nonprime" hours, but not counting 
the initial charge. Similarly, MicroNet 
charges $10 per hour (for both send and 
receive) and has a lower initial charge. 
Іп addition, both systems permit users to 
chat on-line with other users through 
their respective terminals. 


Robert W Hosken 

Avatar Exports 

21515 Hawthorne Blvd $432 
Torrence СА 90503 


According to my table of telephone 
rates, the cost for a one-hour telephone 
call from New Hampshire to California 
during the 60% discount time period 
(which Carl Helmers used as an exam- 
ple) would be $9.65. The cost would be 
less, of course, for a call over a shorter 
distance. 

Lising The Source or MicroNet has the 
benefit that the two correspondents do 
not have to send and receive simulta- 
neously and opens the possibility for 
multiple recipients of the same com- 
munication . . . RSS 


Info on Micropolis Software Wanted 


The Micropolis Users Group (MUG) is 
an association whose desire is maximiz- 
ing the use of the Micropolis-supplied 
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software, Аз part of this endeavor, we 


are compiling a directory of all software | 


that runs on MDOS ог Micropolis 
BASIC without requiring a second 
operating system (such as CP/M). I 
would appreciate suppliers of such soft- 
ware informing me of their products. 

Of course we are also always in- 
terested in new members. Membership is 
$12 per year for twelve monthly 
newsletters. 


Buzz Rudow 
Micropolis Users Group 
604 Springwood Cr 
Huntsville AL 35803 


6809 Time-Sharing 


Don Kinzer's article in the June 1980 
BYTE ("A Time-Sharing/Multi-User 
Subsystem for Microprocessors,” page 
122) describes how a sixteen-user time- 
sharing system can be implemented. The 
system, based on a 6800 microprocessor, 
uses a minimum of hardware and soft- 
ware. However, using the new 6809 pro- 
cessor, even less hardware and software 
is required. 

The first savings of hardware occurs 
at power-up/reset. Most processors, іп- 
cluding the 6800, accept a nonmaskable 
interrupt (NMI) at any time—even at 
reset. Obviously, if an NMI occurs 
before the stack is initialized correctly, 
the program will bomb. The problem is 
usually solved by adding a special circuit 
that disables all interrupts until the pro- 
cessor is properly initialized (as shown in 
figure 4 of Kinzer's article). 

On the 6809, the NMI is blocked until 
the first load of the system stack pointer 
(SP). Thus, no special reset circuitry is 
needed. After initialization is complete, 
the stack pointer is loaded to enable the 
NMI. Note that most interrupt timers 
must still be initialized: when using the 
6809, simply use the RESET signal to 
clear the timer to a known state. 

The 6809 allows direct addressing 
anywhere in the memory map. By use of 
a direct page (DP) register, the 
64 K-byte addressing range is divided in- 
to 256 pages. [n a time-sharing environ- 
ment, the DP register could be loaded 
with a different value for each user, 
resulting in each user accessing a dif- 
ferent 256 bytes of temporary storage. 

An alternate method of implementing 
a time-sharing/multi-user system is with 
the 6829 memory-management unit 
(MMU). The MMU expands the address 
space of the 6809 from 64 K bytes to 2 
megabytes. Each MMU can handle four 
concurrent tasks; the address space of 
each task can be fully protected from 
other tasks. In addition, a total of eight 
MMUS can be used in a system, 

Letters continued on page 298 
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À growin 
line of fonts to 


expand the Apple 


ies crete eat eG nea 
ous, single shot, frequency comparison, and 
pulse width comparison. Includes three 16-bit 
interval timers, plus flexible patch area for 
external interface. Programmable interrupts, 
on-board ROM, and much more. 


7720A Parallel interface. Two bi-directional B-bit 
I/O ports will connect your Apple to a variety of 
parallel devices, including printers, paper tape 
equipment, current relays, extemal on/off 
devices, Full featured, programmable inter- 
rupts, supports DMA daisy chaining. 

7811B Arithmetic Processor. Interfaces with 
Applesoft, во you just plug in and run. Based 
on the AM 9511 device, provides full 16/32-bit 


deta nail rath aie te 


TTIGA Asynchronous Serial тесе, Conform- 
ing to RS-232-C A thru E 1978 standard, this 
card will drive a variety of serial devices such as 
CRT terminals, printers, paper tape devices, or 
ep gag J o a o 
including other computers. Full hand 
and fully compatible with Apple PASCAL! 


7470A 3% BCD A/D Converter. Converts a DC 
voltage to a BCD number for computerized 
monitoring and analysis. Typical inputs include 
DC inputs from temperature or pressure 
transducers. Single channel A/D, 400 ms 
per conversion, 


7490A GPIB IEEE 488 Interface. A true imple- 
mentation of the IEEE 488 standard —the 
standard protocol far instrumentation and test 
devices. Control and monitor test instruments 
such as digital voltmeters, plotters, function 
generators, or any other device using the 
IEEE 488. 


7114A PROM Module. Permits the addition to or 
replacement of Apple II firmware without 
removing the Apple II ROMs. Available with 
on-board enable/disable toggle switch. 


7500 A Wire Wrap Board. For prototyping your 
own designs. 

7510A Solder Board. 

7590A Extender Boord. 


7016A 16K Dynamic Memory Add-On. 


Watch this space for new CCS producta for 
the Apple. We've got some real surprises in the 
works. To find out more about the CCS product 
line, visit your local computer retailer. The CCS 
product line is available at over 250 locations 
nationally, including most that carry the Apple. 
От circle the reader service number on this ad. 


Apple II, l e esoft are trademarks 
of eee Apple N E lus ppl 


CCS makes the difference. 


le see the Apple | 
a little differently. 


| Jn * , р { | і / 1 
ыла А”. Be us lal 
ЖЕ; a ғ " [S ! 


We see it as a good 
r H thi g d | high-speed math functions, and fast, high resolution graph- 
way 0 ge | ngs | one. ics. And tools to connect the Apple to lab test equipment 
like function generators or plotters. 

Apple has built a great computer. We at CCS have And we have tools to connect the Apple to the outside 
built a great line of peripherals and components to expand world, including A/D converters and interval timers with 
the Apple. To do almost anything you want to get done external interface. 
with a computer. We make components for the S-100 bus, the PET, and 

If you warit to do business with an Apple, we've got the TRS-80, too. We built our products to deliver hard- 
tools to connect the Apple to standard business printers and nosed value to the OEM, and to the inventor who knows the 
terminals. Or to modems, for communications over tele- best, at prices that are unbeaten. 
phone lines, with other computers, even with other Apples. To find out how much computer your Apple II can be, 

If you want to apply your Apple to engineering, scien. see things our way. Because for serious users with serious 
tific, or graphic projects, we've got tools for high-powered, uses for the Apple, we've got the tools. 


ІС. California Computer Systems 


y 250 Caribbean Sunnyvale, СА 94086 (408) 734-5811 


our vehicle for com 


The Challenger 8P DF. 


The general purpose microcomputer 
was first introduced as a computer 
for hobbyists and experimenters. 
However, as the industry has grown, 
microcomputers have become 
specialized for personal use or for 
small business use. There is virtually 
no computer for the serious experi- 
menter with one important exception, 
the Ohio Scientific Challenger 8P. 


The C8P is unique in that it incor- 
porates the features of state-of-the- 
art personal computers, with the 
memory and disk storage capacity 
of business computers, along with 
the mainframe” bus architecture 
and open ended expansion capability 
of industrial control computers. 


Personal Computer 
Features 

The C8P DF's specs 
beat all personal 
computers hands 
down. It executes 
instructions two 
to three times 
faster, and 
displays more 
alphabetic 
characters 

on its screen 
than other 


models. It has upper and lower case 
and graphics in 16 colors. The C8P's 
standard ЏО capabilities are far 
more extensive than any other com- 
puter, with joystick and keypad inter- 
faces, sound output, an 8-bit D/A 
converter, 16 parallel I/O lines, 
modem and printer interfaces, AC 
remote control and security monitor 
interfaces and a universal acces- 
sory port that accepts a prom blaster, 
12-bit analog VO module, solderless 
prototyping board and more. 


Ohio Scientific offers a large library 
of personal applications programs, 
including exciting action games 
such as Invaders and Star Trek, 
sports simulations, games of logic 


and educational games, personal 
applications such as biorhythms, 
calorie counter, home programs 
such as checking and savings 
account balancers and a home 
budgeter just to name a few. Anew 
Plot BASIC makes elaborate anima- 
tions easy, and music composition 
program allows you to play complex 
multi-part music through the com- 
puters DAC. 


At the systems level the machine 
comes standard with OS-65D, an ad- 
vanced disk operating system with 
Microsoft BASIC and an interactive 
Assembler Editor. Optional software 
includes UCSD PASCAL and 
FORTRAN and an Information 


. Management System (OS-MDMS). 


Dozens of independent software 
suppliers now also offer personal 
programs for the C8P. 


puter explorations. 


Business Computer Features 
The C8P DF utilizes dual 8” floppy 
disk drives which store up to eight 
times as much information as per- 
sonal computer mini-floppies, and 
an available double-sided option 
expands capacity to 1.2 megabytes 
of on-line storage. The C&P DF is 
compatible with Ohio Scientific's 
business computer software, in- 
cluding OS-65U an advanced oper- 
ating system, and an Information 
Management System (OS-DMS) with 
supplementary inventory, account- 
ing, A/R-A/P, payroll, purchasing, 
estimation, educational grading and 
financial modeling packages. The 
system also supports word process- 
ing (WP-3) and a fully integrated 
small business accounting system 
(OS-AMCAP V1.6). The C&P DF's 
standard modem and printer ports 
accept high-speed matrix printers 
and word-processing printers directly. 


Home Control and 
Industrial Control 
The C8P DF has the most advanced 
home monitoring and control capa- 
bilities ever offered in a computer 
system. It incorporates a real time 
clock and a unique FOREGROUND? 
BACKGROUND operating system 
which allows the computer to 
function with normal BASIC pro- 
grams, at the same time it is 
monitoring external devices. 
The C8P DF comes standard 
with an AC remote control 
interface, which 


allows it to control a wide range of 
AC appliances and lights remotely, 
without wiring, and an interface for 
home security systems which moni- 
tors fire, intrusion, car theft, water 
levels and freezer temperature, all 
without messy wiring. In addition, 
the C8P DF can accept Ohio Scien- 
tific's Votrax voice I/O board and/or 
Ohio Scientific's new universal 
telephone interface (UTI). The tele- 
phone interface connects the com- 
puter to any telephone line. The 
computer system is able to answer 
calls, initiate calls and communicate 
via touch-tone signals, voice output 
or 300 baud modem signals. It can 
accept and decode touch-tone 
signals, 300 baud modem signals 
and record incoming voice 
messages. These features collec- 
tively give the C8P DF capabilities to 
monitor and control home functions 
with almost human-like capabilities. 


For process control applications, a 
battery back up calendar clock with 
automatic computer restart capabili- 
ties is available. Ohio Scientific's 
unique accessory ports allow the 
connection of a nearly unlimited 
number of 48 line parallel I/O cards 
and 12-bit high speed instrumenta- 
tion quality analog 1/0 modules to 
the computer by inexpensive 16-pin 
ribbon cables. 


Exploring New Frontiers 

Ohio Scientific's vocalizer software 
processes normal BASIC print state- 
ments with conventional spellings 
and speaks them clearly in real-time 


on computers equipped with the UTI 
(CA-15B or СА-14А). This voice out- 
put capability, combined with the 
C8P's remote control, remote sens- 
ing, telephone interface capabilities 
and reasonable cost open up new 
frontiers for computer applications. 


Documentation 

The CBP DF is not a beginner's com- 
puter and doesn't come with begin- 
ner's documentation. However, Ohio 
Scientific does offer detailed 
documentation on the computer 
which is meaningful for experts, 
including a Howard Sams produced 
hardware service manual that in- 
cludes detailed block diagrams, 
schematics, parts placement dia- 
grams and parts lists. Ohio Scientific 
is now also offering fully 
documented Source Code in 
machine readable form for OS-65D, 
the Challenger BP's operating 
system allowing experimenters and 
industrial users to customize the 
system to their specific applications. 


What’s Next? 

Ohio Scientific is working on a 
speech recognizer to complement 
the UTI system, with a severa! hun- 
dred word vocabulary. The company 
is also developing an 8 megabyte 
low-cost, add-on hard disk for use in 
conjunction with natural language 
parsing to further advance the state- 
of-the-art in small computers. The 
modular bus architecture of the C8P 
assures system owners of being 
able to make use of these new 
developments as they become 
available just as the owner of a 1976 
vintage Challenger can directly plug 
in voice output, the UTI and other 
current state-of-the-art OSI 
products. 


The СВР DF with dual 8^ floppies, 
BASIC and two operating systems 
costs about $3000, only slightly 
more than you would pay for a dual 
mini-floppy equipped personal com- 
puter with only a fraction of the 
capabilities of the C8P. 


For more information and the 
name of the dealer nearest you, 
call 1-800-321-6850 toll free. 


1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 * [216] B31-5600 
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Multimachine Games 


Ken Wasserman and Tim 5tryker 
Mach 2 Software 
96 Hammersmith Аріз 
Danbury CT 06810 


There you are, staring into a poor dumb tube, spend- 
ing hours trying to wheedle, cajole, flatter and coax your 
machine into coughing up a few more points, or maybe 
into reluctantly admitting every now and then: "YOU 
WIN!!f(bell)(bell}!1I How much satisfaction is there in 
that, really? How much challenge? So you beat the com- 
puter. So what? So the computer beat you. Who cares? 
Do you ever long for a scenario something like the 
following?. . . . 


Tonight will be the final, deciding match of the battle 
series—the winner will have won the regional computer- 
club title and will be eligible for the national playoffs next 
month in San Diego. Ав you and your worthy opponent, 
both dressed in black, enter the room, a hush falls over 
the gathered assembly. You approach your respective 
consoles, and, at a prearranged signal from the presiding 
judge, the game begins. 

The screen before you contains a wealth of information 
about the status and positioning of your various forces. 
You have two “windows” onto the field of play, one 
centered on your base, the other on your current tank. 
You see no sign of your opponent or his base in either 
window, for the field of play is very large: you know that 
he is out there somewhere, but, as the game begins, you 
have no idea where. 

Ав you begin to move your tank out of your base, you 
find that it stays centered in its own window, thereby 
making previously unseen portions of the field visible to 
you, while, from the point of view of your base (which is 
immobile) your tank appears to move away from win- 
dow center until shortly it disappears off the edge. Quick- 
ly reconnoitering your base perimeter, you begin to lay 
down mines to protect it from invasion. (These mines are 
visible to you but not to your opponent, to whom a 


Cassettes containing Flash Attack for the PET, at $15 
each, and kits containing all the hardware needed to 
run Flash Attack and other games on the PET, in- 


cluding CB2 sound, at $15 each, are available from: | 
Mach 2 Software, 96 Hammersmith, Danbury CT 
06810. 
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Quickly reconnoitering your base 
perimeter, you begin to lay down 
mines to protect it from invasion. 


square filled with one of your mines looks just like a 
stretch of virgin grassland.) As you do this, the steady 
clickety-click you hear from your opponent's keyboard 
tells you that he is not exactly idle either—he is probably 
mining the area around his base. 

Or perhaps his base is well protected by mountain 
ranges, and he is now already actively seeking yours? Or 
maybe he has decided on the decoy ploy, and is building 
and mining an entirely false base to confuse you? You 
have no way of knowing! 

Running out of mines, you frantically return to your 
base to restock, then rush out again to complete the min- 
ing operation. Suddenly you hear the sound of a mine ex- 
ploding. Has your opponent run across your mine field 
already? Or did he, in his own haste, run afoul of one of 
his own mines? Thankful you had the foresight to make 
your mine fields orderly, you investigate: one of them is 
missing! Your opponent's tank is now badly damaged, 
but there are still four more where that one came from, 
and, more important, he now has some idea as to where 
your base is. 

Out of mines again, and unwilling to return to base to 
restock, you are unable to patch the breach— instead, 
you take off after the intruder, and suddenly—there he ts! 
His tank appears within your tank window! You 
fire—and miss—he maneuvers, fires—and hits you! 

Your tank goes into condition yellow—you maneuver, 
fire—and miss—fire again—a hit! His tank, which was in 
condition red from having hit the mine, is completely 
destroyed, but you know that the second of his supply of 
five tanks has now been made available to him back at 
his base, wherever that is. Quickly slipping into a nearby 
forest to survey the area, you suddenly run across what 
can only be his second tank! 

You reason as follows: in order for his second tank to 
have gotten back to this area as fast as it did, his base 
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must Бе nearby. Accordingly, you ignore the fact that his 
tank begins firing at you, opting instead to try to catch a 
glimpse of his base in your tank window before your tank 
is destroyed. 

You maneuver—are hiti—your tank is now іп condi- 
tion red, and you find it difficult to move prop- 
erly—nevertheless you forge ahead—there is his base! 
You move again, and hit a mine—your tank is destroyed! 
However, remembering the coordinates your tank was at 
when you saw his base, you make a lightning mental con- 
version from rectangular to polar coordinates, and, 
shouting insults across the room to distract your oppo- 
nent's attention, you swiftly key the polar data into your 
angle and range registers and fire off an intercontinental 
ballistic missile from your base. A high, falling whistle is 
heard, followed by a colossal explosion. 

A deathly quiet ensues: your condition display glows 
with the word "SUPREME," while on your opponent's 
screen you know the condition to be "DEFUNCT." You 
have triumphed in the first game of tonight's seven-game 
match—as you glance across to see the look of fierce 
determination on the face of your opponent, you realize 
that the remaining games may not be won so easily. The 
judge, looking at both players, slowly raises his hands, 
and the second game begins... . 


Creating a Game 

The creation of such a game may not be as far beyond 
your capabilities as you might think: the above game, in- 
cluding all features mentioned, and more, has already 
been implemented for use on a pair of lowly 8 K-byte 
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LOPPY DISK FACTORY DIRECT FLOPPY DISK FACTO 


1419390 АН 


е Buy factory direct from the manufacturer of floppy disks 
sold exclusively under other well-known brand names. 


e Save distribution costs on reversible 5.25" floppy disks, 
which аге 100% certified for 4D track, dual side, double 
density and all other standard applications. 


è 50% savings on 5.25” floppy disks with new factory- 
direct 2.2 megabyte capacity "Diskit". 


®Factory-direct "Diskit", includes twelve floppy Disks 
and accessories, plus a head cleaner disk and solution 
packaged in a bookcase binder for easy access, handling 
and storage. "Diskit" complete for the introductory 
price of опу $49.50 plus $2.50 freight and handling. 
Normal price $59.50. Order now and save 810.0 
(СА residents add В Ya“ sales tax). 


e Available in hard and soft sector configurations, when 
ordering indicate number of sectors — 1, or 16. 


ә Send check ог money order to: 
Factory Direct 


Р.О. Box 60759 
Sunnyvale, CA SAO0BB 


For VISA or MasterCard call toll-free 
800! 824-7688 
In Calif. (BOO) 852-7777 
In Alaska & Hawaii (BOO) 824-7919 
Ask for Operator 98 


ЖІП AddO74 19990 AHOLOV2 ASIO AddO 13 LƏ 


u ACTORY DIRECT FLOPPY DISK FACTORY DIRECT FLOPPY DISK FACTOR 
НІП ABOLOV - ASIC Ааа 14 1393810 АНОЦОУЗ ASIO AddO 
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Commodore PET computers, under the name of Flash 
Attack. (See photos 1а and 1b.) 

A pair of 16 K-byte PETs, TRS-80s, or Apple IIs should 
allow the development of even more outrageous games of 
this general type, perhaps involving quicksand pools, 
laser weaponry, or aerial reconnaissance, to name a few 
possibilities. The game could even conceivably be 
generalized to include more than two players, leading to 
situations in which teamwork and treachery could 
become determining factors in a game's outcome. 
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Photo 1: A typical game of Flash Attack fully underway. The 
photos 1a and 1b show the display screens seen by each of the 
two players. The two rectangular "windows" seen on each 
screen represent a limited view of each player's base and the 
view from his active tank. By presenting only incomplete infor- 
mation to each player, the skill necessary (along with the cor- 
responding sense of accomplishment) is increased. 
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| те” ODP 100 is quiet 
-— QDP 100 is quietly beoutiful 


(QDP 100 quietly works and works and works 
beautifully 


© 2-80 4 Mhz СР) ә Tuo 8" Double Sided Double Density floppies 9 Four Ports - 2 Serial - 2 Parallel 
% 04 Н Memory * Disk Controller - Double Sided Double Density - up to 4 М.В. © Monitor in Prom 
e CP/M 2.2 DOS ө S-100 (І-666) Motherboard © Basic Language Included è Real Time Clock 
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10330 Brecksville Rd.. Brecksville, Ohio 44141 
216 - 526-0838 216 - 526-0839 
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Тһе game hinges on the players' 
judicious use of incomplete informa- 
tion. 


The basic factors that go into making a game like this 
interesting are threefold: 


1. Morethan one human player is involved in the game. 
Rather than having the user compete against the 
machine, the machine is utilized to permit two or 
more people to compete with each other in ways that 
would be impossible without the aid of the machine. 
Success in the game hinges on the players' judicious 
use of incomplete information. Although the game 
may, in fact, be entirely deterministic in the sense 
that each legal move a player proposes gets put into 
effect without the intervention of any randomizing 
influence, the fact that each player has only a limited 
notion as to what his opponents are up to lends a 
definite element of suspense and calculated risk- 
taking to the game. 

The game is played in rea! time: one's options are 
constrained not so much by the rules of the game as 
by one's own fleetness of hand and mind (or lack 
thereof). 


м 


= 


Many conventional board games, and virtually all con- 
ventional card games, embody factors 1 and 2, Many 
video pinball parlor games, such as Atari's Pong and 


Tank, embody factors 1 and 3, while most of the rest of 
the available microcomputer game software embodies 
either none of these factors (computer chess, backgam- 
mon, etc}, factor 2 alone (Star Trek, Adventure, etc), or, 
in exceptional cases, factors 2 and 3 together (real-time 
Star Trek, etc). 

It is interesting to note that, of all the major league 
sports, the one that embodies all three of these factors 
most fully is football —this may be the reason why the 
sport is so overwhelmingly popular. 

Bringing all three of these factors together in a single 
computer game virtually requires that more than a single 
console be used. Since, to most of us, a requirement for 
multiple consoles is equivalent to a requirement for 
multiple machines, the issue that will be addressed here 
is: what is needed in the way of hardware and software to 
support the implementation of multimachine games? 


Two-Machine Games 

Іп the case of two-machine games, the answer turns out 
to be surprisingly simple and inexpensive. Most 
microcomputers come already supplied with a general- 
purpose, 8-bit, parallel I/O (input/output) port poking 
out the back someplace. For those that do not, an add-on 
port of this type can generally be purchased at nominal 
expense. Ав in the PET, the port should ideally have the 
property that, even though configured for output, it will 
still return a correct reading of the states of the pins in- 
valved when a "read" operation is performed on it. 

Also, as with the PET, the port should represent the 
high state upon output by means of a passive pull-up 
resistor. Ports not satisfying these conditions may still be 


Building Blocks for 


Microcomputer Systems, 


Dedicated Controllers 


$-100 ROM, 
RAM & 1/0 
BOARD 


ECT's Н2/О is an S-100 Bus I/O Board with 3 Serial 
VO Ports (UART' s), 1 Parallel [О Port, 4 Status Ports, 
2K of ROM with the 8080 Apple Monitor Program and 
2K of Static RAM. 

$295.00 


and Test Equipmeni. 


RACK MOUNT 
CARD CAGE 


ECT's RM-10 is a rack mount 10 slot Card Cage with 
Power Supply, consisting of an ECT-100 rack mount 
Card Cage (19"W x 12.25"H x 8'D), the MB-10 Mother 
Board (with ground plane and termination) all 10 
connectors and guides and the PS-15A Power Supply 


Specializing in Quality Microcomputer Hardware 


> Industrial е Educational « Small Business э Personal 
$ Card Cages, Power Supplies, Mainframes, CPU's, Memory, НО, OEM Variations 
| 5 | ELECTRONIC CONTROL TECHNOLOGY (201) 686-8080 
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That's the MEASUREMENT Systane & СОП- 


trols DMB Series of S-100 bus memory 
modules, fully compatible with ALPHA 
MICRO, CROMEMCO, DYNABYTE, NORTH 
STAR, МР/М, and most other S-100 systems. 


Definitely a winner, the DMB Series is avail- 
able with Bank Select (DMB6400) or without 
( DM6400) and utilizes industrial quality con- 
struction, provides outstanding reliability, 
and is backed by dedicated customer service 
and a one year guarantee. 


The DMB6400 uses І/О port addressing for 
the bank select feature. А switch provides the 
ability to select any one of the 256 I/O ports 
for addressing the memory banks. The mem- 
ory Is configured as four totally independent 
16K software selectable banks, with each 
bank addressable on any 16K boundary. 


A Division of MEASLIREMENT systems &. controls 
Incorporated 


- 


ТНЕ ИМВЕАТАВІЕ 5-100 


h Д T$ 


S M 
\\ WD» W 
- Y 4 Д а nu p^ a (у 


минии | 


"LEA AG d аЙ | 
ЕЛГЕ 


il dis E — B { -—— zie КЫ 
(pout тре — E. ж aH » 1 am 
A ль 


ENS КИИН ге 


Т аа 
is ons features such as those listed 
below make the DMB series the UNBEATABLE 
S-100 Memory: 

e Four independent 16K software select- 
able banks. 
Each bank is independently addressable 
on any 16K boundary. 
Switch selectable bank sizes — from 
16K to 64K in 16K increments. 
Eight banks (512K) per I/O port for each 
of the 256 ports. 
2-80 4MHz operation with no wait 
states using transparent refresh. 
On-board diagnostic LED's. 
Low power — 8 watts maximum. 
Reliable, tested and burned-in memory. 
IEEE S-100 compatible timing. 
One year guarantee. 
Attractive Dealer & OEM Prices. 


See your nearest computer dealer, or contact 
us for the complete story on the UNBEAT- 
ABLE S-100 Memory. 


887 North Main St. / Orange, Calif. 92668 / (714) 633-4460 
TWX/TELEX: 678 401 TAB IRIN 
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Right now, in selected electronics 
supply stores across the country, Fluke is 
introducing a new line of low-cost ПММ: 
the Fluke Series D. With their distinctive 
dark cases and full range of accessories, 
these five DMM's are designed to meet 
the test and measurement needs of the 
uncompromising service technician, home 
hobbyist, student or working engineer. 

Fluke perfected the handheld DMM 
and set tough standards for accuracy and 
reliability that have made analog meters 
obsolete, and other digitals seem clumsy 
by comparison. 

You've probably heard about their 
superior electrical performance, mechanical 
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If your dealer doesn't carry Series D Multimeters 


ruggedness and environmental endurance. 
And now you can see for yourself at 
your favorite electronics dealer why Fluke 
DMM's have become the professional's 
choice the world over. 


Series D Handheld Models. 


D 800: Fluke's lowest-priced DMM, easy 
to operate, with six functions, 24 ranges 
and 0,5% dc voltage accuracy. Guaranteed 
a full year by Fluke. A sure-fire solution 
to basic measurement needs. $125.* 

D 802: Basic dc accuracy of 0,1% and 
conductance for high resistance measure- 
ments to 10,000 MQ make this multimeter 
a solid price/performance value. $179.* 
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yet, call this number. We'll be happy to tell you 


who does. 1-800-426-9182 


D 804: А powerful, versatile handheld D 811: Same performance features as 

DMM with nine functions, 26 ranges, 0.1% е D 810 with the added convenience of 

basic dc accuracy and more. Direct battery power. Rechargeable "C" size Ni- 

temperature readings in °С with K-type Cad batteries deliver up to 40 hours 

thermocouples; peak hold on voltage and continuous operation. $299,* 

current functions; even an audible indicator | 

for instant continuity and logic level Series D Accessories. 

detection. Available January 1981. $229.* z А wide range of ее to extend 
he measurement capabilities of your 

Series D Bench/Portables. Series D Multimeter is available, including 

D 810: By means of a Fluke-built hybrid temperature and current probes, carrying 

converter, this multi-purpose DMM delivers | cases, deluxe test leads and thermocouples. 


True RMS oe ع‎ of ac чле апа a With Series ру реа » ay to | 

current with speed precision economical to own, Fluke has m- i 
features conductance, 0.1% basic dc accuracy, made selecting the right DMM much simpler. Now we've designed 
an extra 10А range and diode test. $259.* This is your opportunity to own a Fluke. one for you. 


‘suggested U.S. list price. 
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Listing 1: Listing of the program used to test the cable described 
in figure 1. 


100 
118 
129 
cap 
cia 
cee 


БЕМжжж 
EE Mk kk 
REM kkk 
GOSUB 
IF PEEKCS9471) AND 16 THEN 268 
GET 5% 


PROGRAM TO TEST INTER~ 
MACHINE COMMUNICATIONS 


19080808 


238 
eS] 
238 
260 
2га 
238 
999 


IF 5$ 
GOSUB 
IF 5% 
GOSUB 
PRINT 
IF R$ 
END 


= *"" THEN 5% = 


18288 
== "а" 
10400 
R$; 


<> "a" 


CHR$« 02 


ТНЕН 999 


THEN 228 


10240 
18818 
1862S 
10838 
188468 
180858 
10050 
188/78 
16286 
16216 


КЕМжежж 
КЕМжжж 
RE Moke 
КЕМжжеж 
РЕМжжж 
РОКЕ 59471,255 

POKE 59459,255 

RETURN 

РЕМжжж 

КЕМжеж ROUTINE TO SEND BYTE 


ROUTINE TO INITIALIZE PORT 
INPUTS: HONE 
GUTPUTS: NONE 


19228 
18238 
16246 
180258 
16266 
18278 
10280 
18296 
10388 
18318 
16326 
16336 
18348 
10408 
16419 
18428 
18436 
18448 
104589 
19460 
18470 
18488 
10490 
18508 
10519 
16528 


INPUT: 5% = BYTE TO BE 
SEHT 
HONE 


REPE 
РЕМжж=ж 
РЕМжжж 
РЕМжжж 
HN = INTC ASCCS$I7165 

LN = RS5CCSt5-HH*16 

POKE 59471  ,LN+128+32 

IF PEEKC 59471) AND 128 THEM 18290 
POKE 59471 ,НҢ+125+64 

IF РЕЕК‹ 59471 > AND 128 THEN 18338 
GOTO 10316 
POKE 59471 ,259 
КЕТПЕН 

REP 3k 

КЕМжжеж ROUTINE 
РЕМжжеж INPUTS: 
КЕМжжж OUTPUT: 
БЕМежежж 

IF РЕЕК 594712 AND 64 THEN 
(М = РЕЕК< 594712 AND 15 
POKE 59471,1е7 

IF РЕЕКС 594712 AND 32 THEN 19480 
HH = РЕЕК‹ 59471 > AND 15 

POKE 59471,255 

ЕЗ = CHRSC HH*16+LN 3) 

RETURN 


OUTPUTS: 


TO RECEIVE BYTE 
NONE 
R$ = BYTE RECEIVED 


18458 


used as long as there is provision made within them for 
individually programming each bit position to be either 
input or output (examples of the use of such ports will not 
be given here). 

What is needed, then, is an arrangement that will allow 
a byte at a time to be transferred from either machine to 
the other, Figure 1 gives the wiring diagram for the cable 
needed; as you can see, each bit position on each machine 
is simply directly connected to the corresponding bit 
position on the opposite machine. This is true for all bits 
except for the 2* bit, labeled ASYM, which is grounded 
on one machine and left floating high on the other. The 
whole package, including connectors, should cost less 
than $5. 

Listing 1 contains a program designed to test the cable. 
It is designed for use on a pair of PETs, but, with minor 
modifications, it should be capable of supporting any 
pair of machines with ports satisfying the conditions 
discussed above. With the cable in place, and with both 
machines running this program, what should happen is 
that any keys hit on either machine should be displayed 
on the screen of the other. Type a shift-Q (not the STOP 
key) to exit the program and return to BASIC. 

The three utility routines of interest here start at lines 
10000, 10200, and 10400, respectively. The routine at line 
10000 simply initializes the port: location 59471 is the 
PET's User Port 1/О data register, while 59459 is the 
register used to configure the data pins for input and out- 
put. The POKE in line 10060 configures all eight pins as 
output. 

The SEND routine at line 10200 may be called 
whenever it is desired to send a byte to the opposite 
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machine, However, the opposite machine must call its 
own RECEIVE routine, at line 10400, in order for the 
transfer to take place. There is a potential pitfall here: if, 
when writing your own code to use these routines, you 
create a situation in which both machines are trying to 
send a byte to the other at the same time, or if both 
machines try to receive a byte from the other at the same 
time, both will “hang.” 

The programs running on the two machines must be set 
up in such a way that whenever one of them decides to 
send a byte, the other realizes this and sets up to receive 
it. Given this fact, the purpose of the ASYM bit in figure 
1 becomes evident: it guarantees that start-up problems 
will not arise when running identical copies of a single 
program in both machines. Consider yourself in the posi- 
tion of the program in listing 1 as you begin running; 
eventually you would reach the point where you would 
like to start up a dialogue with the other machine. 

Question: should you send a byte to the other machine 
first, or receive one? You and the other machine had bet- 
ter come to complementary conclusions as to which to do 
first. Solution: you use the setting of the ASYM bit to 
decide. This is exactly what happens in line 210 in the 
listing. If, upon reading the port contents, you find that 
the 2* bit is high, you receive first; otherwise you send 
first. From that point on, in this example, you simply 
alternate sending and receiving, and everything is fine. 

Let's take a closer look at what is actually involved in 
transferring a byte using this scheme. The nine lines 
shown in figure 1 can be broken down into four groups: 


€ GND. This is a signal ground, which must be present in 
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Zork" is a computer fantasy of ultimate challenge. Un- 
earthly creatures guard treasures beyond your imagina- 

# tion. Mazes confound your quest. So quicken your wits 

Vas and pick your path carefully through the Great Under- 
ground Empire. The least likely object 
may be the only thing that can save 
a your life. 
Yet, you can succeed. Discover the 20 
treasures of Zork, return them to the Trophy 
Case and leave alive. But bring all the cunning 
and courage you can muster. Because in 
Zork, they take no prisoners . . . 
Zork, The Great Underground Em- 
pire, was created by Infocom, Inc., and 
is available for 32K Apple" II and Il 
Plus and 32K TRS-80" Model І Level 
II disk systems. 

Also new from Personal Software 
is MONTY " Plays Monopoly" which 
lets an Apple or TRS-80 plav Amer- 
icas favorite board game with the 
family. 

Arcade Classics is a new TR5-80 
action game featuring Cosmic 

Raiders, Pinball, Ricochet and 

a Blockade. A great way to 
^ have fun without feeding 
quarters into the machines. 
! Zork, MONTY Plays Mon- 
e | opoly and Arcade Classics 
more fun and games with 
your computer, now join- 
ing our other 5trategy 
Games: Microchess, 
Gammon Gambler, 
Checker King, Bridge 
Partner and Time Trek. 
See these great strat- 
egy games at your Per- 
sonal Software com- 
puter retailer. For the 
dealer nearest you, call 
Personal Software Inc. 
at 408/745-7841, or write 
1330 Bordeaux Drive, 
Sunnyvale, CA 94086. 
When you put your 
computer to work, use 
Personal Software" Pro- 
ductivity Products: VisiCalc!" 
DESKTOP/PLAN" and 
CCA Data Management 
System. 
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Zink js a bronlemark of Infesem, lm. ; Apple is a registered 
Lraidensark ef Apple Comgqsiber, lnc; FE S- AO is a trademark 
isl Kade Shack ІН зіп ізі Lily Cory MONI isa 
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vidit by Га ее Baoabors, Inc. 
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Figure 1: The cable arrangement needed for connecting two PETs in game-playing configuration. Each machine runs the same pro- 
gram, and exchanges relevant information, one byte at a time, with the opponent's computer. The bit labeled 2* determines the initial 
state of each machine and, thus, whether it first transmits or receives. 


DRCY \ j 


DATA 0-3 | / | 


Figure 2: Timing diagram for information transfer using the cable scheme of figure 1. The transmitting computer puts information on 
the DATA lines, low-order nybble first, and brings the LNR line low. The receiving computer brings the DRCV line low when the in- 
formation has been accepted. The process is repeated for the high-order nybble, but HNR is used to indicate the presence of new data. 


When DRCV is brought high, the transmitter and receiver functions reverse. 


order for the two machines to have a common reference 
voltage. 

® DATA 0 thru 3. These lines, which are controlled by 
the sender, carry the actual data being transferred, a nyb- 
ble at a time (a nybble is half of a byte, or 4 bits). 

@ ASYM. This has already been discussed. 

eDRCV, LINK, and ТІКЕ (data received, low-order 
nybble ready, and high-order nybble ready). These are 
the so-called “handshake” lines. ГХЕ, which is a signal 
from the sender to the receiver, is brought low by the 
sender to indicate to the receiver that the low-order nyb- 
ble of the byte being sent is now ready to be read off of 
the DATA lines. HNR , also a signal from the sender to 
the receiver, is brought low by the sender to indicate to 
the receiver that the high-order nybble of the byte being 
sent is now ready to be read off the DATA lines. 


DRCV, which is a signal from the receiver to the sender, 
is brought low by the receiver once he has read the low- 
order nybble off of the DATA lines, to indicate to the 
sender that he is ready for the high-order nybble; DRCV 
is then brought high again by the receiver once he has 
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read the high-order nybble off of the DATA lines, to in- 
dicate to the sender that the high-order nybble has been 
received and that, as far as the receiver is concerned, the 
transaction is complete. 

Figure 2 shows a timing diagram of the whole opera- 
tion. Essentially, what happens is this: 

The sender puts the low-order nybble on the DATA 
lines, and (by bringing LNK low) says, “Here is the low- 
order nybble.” The receiver reads in the low-order nyb- 
ble, and (by bringing DRCV low) says, "I've got it." The 
sender then puts the high-order nybble on the DATA 
lines, and (by bringing LNR high апа HNR low) says, 
“Неге is the high-order nybble." The receiver reads in the 
high-order nybble, combines it with the low-order one to 
make a complete byte, and (by bringing DRCV high 
again) says, "All set, Goodbye." The sender must then 
M all lines to the high state before returning to his 
caller, 

All lines are left in the high state except when actually 
in use зо that if one machine tries to send or receive while 
the other is off doing something else, the first machine 
will simply wait until the other is ready before proceeding 


How far from the truth is the 
adage that says “What you 
don’t know won’t hurt you.” 

Systems Il is designed to 
give you the advantage. Its up- 
dated methods and program- 
ming procedures will take 
out of the “pencil pushing” 
and into “today’s enda 
The Reasons For Systems |! 

The number one reason 
is dependability. 

At Applewest Inc, we have 
put the system through its 
paces. However no matter һоуу 
much "in-house" testing is 
done the true test comes from 
the end user — like yourself. 
We listened to our customers 
and we learned. 

Here Is What We Found Out 

The small businessman 
wants big performance from 
his micro system, not micro 
performance. He wants com- 
plete documentation that is 
easy to use. He wants com- 
plete flexibility to grow into a 


“What You Don’t Know 
Won’t Hurt You". Couldn’t Be 
Further From The Truth 
When It Comes To Running Your 
Own Business. 


diskettes, standard eight inch 
wants the availability of addl- disk ora ten megabyte hard 
tional programs so he won't be disk. Programs are continuous- 
boxed in. Last, but not least, he Аі. developed to expand 
wants support for any pro- the usability of our system. 
blems he may have. See your local dealer today. 

Here Is How We Responded If he doesn't have SYSTEM Il 

To expand the performance have him give us а call. 

of the already super Apple Il, Systems II - Apple II - And You 
the KSAM (keyed sequential ac- Moving Your Business Forward 


more advanced system. He 


cess method) was developed Faster. 
for fast access to any record 2455 S.W. ath Ave. Suite 2 Ontano. Oregon 97914 
on file, giving performance that 15038898777 ! 


even larger systems find hard 
to beat. Р 

Our documentation is the Ў 
most complete of any on the “= 
market. Our Operations Manual 
explains in depth the use of 
each module in the system, but 
we didn't stop there. 

А Lesson Manual/User’s | 
Guide was developed 
taking the user through 
the system in a format- 
ted, learning process. 

SYSTEMS II is avail- 
able on five and one quarter 
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Apple IJ [s а Iradernark of Apple Computers 


with the transfer. 

The only modifications necessary for this scheme (to 
handle ports lacking the previously discussed properties) 
would be: to have code at the beginning of the RECEIVE 
routine which configured the DRCV line for output and 
the remaining lines for input; to have code at the begin- 
ning of the SEND routine that configured the DRCV line 
for input and the remaining lines for output; and to have 
code at the ends of both routines for reconfiguring all 
lines as input. The port initialization routine would also 
have to be changed to initially configure all lines for input 


Listing 2: Furictionally the same as listing 1, this program is 
tailored for the PET computer and has several utility routines 
implemented in machine code. 


I 


ابال 


REx PROGRHM TO TEST INTER- 
RET e МЕСНІНЕ COMMUNICATIONS 
REMEE USING MACHINE LANGUAGE 
REMEE AND OTHER EFFICIENT 
REP kk PROGRAMMING TECHHIQUES 
REP: 

5050Б1008000:5Ү5909 
ІРРЕЕКС 59471 SANDI6THENE4& 


Е? 


со кы шом 


ПІ ғын“ E кі de мі ға 
I 


йә 


го 
ріл fy m) m Д Кім Пл د‎ 
ЕЯ i 


пу ГО 


t 


UzUSRGS 5: IFS5$-"&"THEN2399 
R$-CHR$CUSRC—-1252:PRIHTR$f; 
IFR$45»"&"THEHZC2SG 

EHD 

186668 КЕМжжж THIS ROUTINE SETS UP THE 
188180 БРЕНМжжж FOLLOWING FACILITIES 
10928 РЕМжжж IH МНСНІНЕ LRHGURBGE: 
BHSE REM: 
інін REP EEE 
18959 КЕМжжж 
LEDER КЕМжжж 
18378 РЕМжжж 
LARES REM 
ipnggn REPE 


4D rm rnm 
CE rm 


«D 


SYS969 ... IHITS PORT 


U=USRC +H) ...SEHDS H 


181088 FOÜRI-ScGeTOS1?7:RERHDX:POKEI,X:MEXT 


18118 РОКЕ1,59:РОКЕС,3 
10125 IFPEEK£S588B35-8THEHRETURN 


18138 POÜKESGS?,154: PÜKES20,97:POKES34,98 
18148 POKES69,189:PÜKES82,98:POKE983,99 


18152 RETURH 
1188 DATA 352.1627,208,156,179,2088,32 


11818 DATA 155,180,/72,9,248,41,191,141 


11624 DATA 79,932,184,74,74,7?74,74,9 


11638 DATA 2585,44,79,032,452,251,141,79 


11840 DATA 222,44,729,252,16,251,46,44 
11250 DATA 32,103,2,76,120,218,44,79 
11868 DATA 232,112,251,175,79, 


11820 ГАТА 135,186,169,127,141,79,232 


11828 DATA 169,32,44,°9,232,28953,2°51,173 

118978 DATA 79,252,18,18,18,1й,5,150,168 

11186 DATA 224,234,169,8,162,255,142,793 
Z 


111198 DATA 


3c, 142,67 pooc, 26 
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GETS: S5=a: IFLENC SF J>BTHENS=RSCC SS D 


U=USR¢C-1) ...RECEIVES 1) 


232,41,15 


so that the ASYM bit could Ье sensed properly. 

Although code resembling that shown in listing 1 
works, it executes excruciatingly slowly under most cur- 
rent implementations of BASIC. Anyone considering 
writing a real-time game using these routines would be 
well advised to rewrite, at a minimum, the SEND and 
RECEIVE routines in machine language. Listing 2 shows a 
program, tailored for the PET, which is functionally 
identical to the one іп listing 1: the difference is that in 
listing 2 all three utility routines have been implemented 
in machine code. 

The subroutine at 10000 now sets up the machine code 
in the PET's "tape-2 buffer" —the SYS to 909 in line 200 is 
what acidi initializes the port. The USR function is in- 
voked with a negative argument (as in line 240) to cause 
the machine to execute the RECEIVE software . . . the 
value returned by USR is that of the byte received. 

When the argument to the USR function is non- 
negative (as in line 230), its value is turned over to the 
SEND software for transferrence to the other 
machine . , . under these conditions the value returned 
by USR is garbage. The ASYM bit must still be checked 
from BASIC to determine whether to send first or receive 
first, (See line 210.) 


Putting It All Together 

Just having the capability to transfer bytes back and 
forth between two machines does not guarantee success 
in writing multimachine games. We now need a general 
strategy for controlling the flow of information between 
the various machines in such a way that the moves made 
by each player are processed in a consistent manner by all 
machines involved. Among other things, the strategy 
used must ensure that all of the machines involved agree 
as to the order in which the various players' moves are to 
be processed. Only one such strategy, the key-oriented 
strategy, will be discussed here. Although many other ap- 
proaches to the problem do exist, this one is particularly 

"clean" and therefore easily debugged; it is also 
reasonably efficient in both space and time. 

The information transfers addressed by any general 
strategy of this kind fall into two groups: those that occur 
at initialization time and those that occur during the ac- 
tual play of the game. The key-oriented strategy calls for 
all information pertinent to the initial state of the game, 
including information that may be kept secret from one 
or more players, to be made known to all machines at ini- 
tialization time. 

Then, during play, a continuous conversation is set up 
among the machines in which the only information 
changing hands consists of individual keystrokes 
generated by the players at their keyboards. If a player 
generates no keystroke to be sent on a given pass, a zero 
byte is sent out to the other machine(s) to indicate this 
fact. Every machine maintains the full status of every 
player but only displays the information its own player is 
supposed to see. 

Listing 3 shows a program, Real-Time Two-Machine 
Hangman, designed to illustrate the use of the key- 
oriented strategy. T o keep it short, such things as instruc- 
tions, gruesome representations of gallows, and so on 
have been left out, The object of the game is not, as it is in 
normal Hangman, to guess your opponent's word within 
a set number of letter-guesses while he sits around telling 
you where your correct guesses fit in. Instead, both you 
and your opponent choose words that the other tries to 
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| 
Suddenly, S-100 microcomputer systems can easily handle 100 million 

bytes. Because Morrow Designs™ now offers the first 26 megabyte hard disk 
memory for S-100 systems—the DISCUS M26™ Hard Disk System. 

Ithas 26 megabytes of useable memory (29 megabytes 
informatted). And it's expandable to 104 megabytes. 

The DISCUS M26™ system is delivered complete— 

a 26 megabyte hard disk drive, controller, cables and operating system*-for 
just $4995. Up to three additional drives can be added, $4495 apiece. 

The DISCUS M26™ system features the Shugart SA4008 
Winchester-type sealed media hard disk drive, in a handsome metal cabinet 
with fan and power supply. 

The single-board S-100 controller incorporates intelli- 
gence fo supervise all data transfers, communicating with the CPU via , 
three 1/0 ports (command, status, and data). The controller has the abilify to 
generate interrupts at the completion of each command to increase system 
throughput. There is a 512 byte sector buffer on-board. And each sector canbe 
individually write-protected for data base security. 

... The operating system furnished with DISCUS M26™ 
systems is the widely accepted СР/М” 2.0. 

See ihe biggest, most cost-efficient memory ever intro- 
duced for S-100 systems, now at your local computer shop. If unavailable | 
locally, write Morrow Designs?" 5221 Central Avenue, Richmond, СА 94804, 
Or call (415) 524-2101, weekdays 10-5 Pacific Time. 


"CP/M is a frademark of Digital Research. 


26 MEGABYTES 
$4995. 


() MORROW DESIGNS" 


Thinker Toys 


guess—whoever guesses the other's word first wins. 

The program as shown is, of course, only capable of 
running on a pair of PETs. However, with suitable alter- 
ation of the SEND/RECEIVE software, it should be possi- 
ble to run it on any pair of common microcomputers 


Listing 3: Real-time Two-Machine Hangman in which you at- 
tempt to guess your opponent's chosen word first. 


18 REM*e** REAL-TIME 2-MRCHIHE HRHGHRH 

СОЯ КЕМжеж 

368 БЕРМже 

46 КЕМжжж 

JB RE Altes 

68 REP kk 

ой DIM Ш%с2;,Ғ%СР2,Т%( 22 

100 GOSUB 1808088 : SYS 289 

1168 PRINT “WHAT IS YOUR WORD"; 

іса IHPUT Ws¢ > 

136 IF РЕЕК(С 59471 >) AND 16 THEN 198 

148 LS=USR(-1) : USUSRCLENC USC 1220 

158 IF LS< >LENCWS$C13> THEN 218 

168 GOSUB 51880 : GOSUB 3684 

178 GOSUB 5208 : P=e : GOTO 2856 

198 UZUSRCLEHCIH$C1223 : LS=USRC-1) 

eua IF І5-ГЕНСЫЗС122 THEN 238 

eia PRINT “WORDS ARE HOT SAME LENGTH" 

220 GOTO 116 

P38 005016 5888 

C48 GOSUB 328A 

CoM БЕНжжж 

CoS REP MAIN PROCESSING LOOP 

сей БЕМжжж 

сой MH$-CHRS$CUSRGC-153»5 : GOTO 388 

eos GET M$ : МЕ-МІРФНФЯСНЕЗЕ 82,1,1) 

298 DU-USRCRHSCCH£$ 22 

346 IF M$-CHR$CA8»5 THEN S588 

318 FOR I-1 TO LS 

зра IF МҰ МІрОЖХЫЖАР2,1,12 THEN 368 
F$CP2-ZMIDS$CFEFS$CP2,1,I—-154-H$-MID$CF $4 


THE TARGET WORDS 
LETTERS FOUND 50 FAR 
LETTERS TRIED SO FAR 


WS... 
F$... 
Т%... 


GOSUB 5188 
Р=1 


Wn Ин 


3584 
Р;,І41,15-І) 

369 NEXT I : IF FSC P3=WS¢P> THEN 1060 
398 T$4P5-T$CPo-li$ : IF P-1 THEN 5898 
400 PRINT 

418 PRINT "WORD SO FAR: "“;F¢¢2) 

cH PRINT "TRIED SO FAR: “;TSCe2> 

388 Р=3-Р : ON P GOTO 278,258 

1999 КЕМжжж 

1665 REME WE HAVE A WINNER 

1616 КЕМжеж 
1029 PRINT : 
1038 PRINT "YOU WIN" : 
1646 PRIHT “YOU LOSE" 
1188 PRINT "THE MAGIC WORD WAS: 
1118 ЕНІ 


IF Р-1 THEH 1848 
GOTO 1188 


"ЫСО > 
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possessing the cabling arrangement described above. 


Game Time 
To play the Hangman game, attach the cable, type the 
program in, and RUN it on both machines. You and your 


38588 БКЕМжжже ROUTINE TO SEND ENTIRE WORD 
S85 REM kt TO OTHER MACHINE 

9818 REMs3ckx* 

5920 FOR 1=1 TO LS 

3838 U-USKCRHSCCMID$CUSCI2,I,1522) 

2446 NEAT I : RETURN 

2188 REM: 

3185 КЕМжжж ROUTINE TO RECEIVE ENTIRE 
3118 REM WORD FROM OTHER MACHINE 
2115 КЕМжжж 

31280 FOR Ісі TO LS 

2150 M$C22o-uy$C6 POFCHR$CGUSRG -1 2) 

3140 NEAT I : RETURN 

S200 REM: 

әсӨз БЕМжжеж ROUTINE TO INITIALIZE BOTH 


5218 БЕМжжж F$ ENTRIES TO ALL DASHES 
9215 БЕгіжжж 

52260 FOR I=1 TO LS 

2e380 Ғ%сіз-Ғ%С 12%4-" : Fé$c25»-F$c2»oe"-" 
9248 NEXT I : RETURN 

16888 КЕМжжж THIS ROUTINE SETS UP THE 
16616 РЕМжжж FOLLOWING FACILITIES 
109208 БЕМжжж ІН MACHINE LANGUAGE: 
16636 REM 

168446 РЕМжжж SYS989 ...INITS FORT 
188580 ЕЕМжжж 

18868 КЕНжжж U=USRC+N> ...SEHDS Н 
16676 РЕМжжж 

18888 БЕМжжж U-USRC-15 ...RECEIVES Y 
19098 БЕМжжж 

16168 FORI-826T0917:RERDX: РОКЕІ, х: HERT 
18118 POKL1,SS8:PDKE2,3 

19128 IFPEEKC S8663 >=@THENRETURN 


18138 
180148 
16158 
11686 
11616 
11626 
11836 
11646 
11850 
11860 
11870 
11636 
11696 
11180 
11118 


POKES2?, 154: PDOKEB38,97: POKES34,38 
POKES69,109: РОКЕВЕС, 98: РСКЕЗ93 , 93 
RETURN 

DATA 328,167?7,083,166,172,253,32 
DATA 165,186,72,9,248,41,191,141 
DATA 79,252,194,24,74,74,74,9 
DATA 285,44,79,232,48,251,141,79 
DATA 232,44,79,232,16,251,49,44 
DATA 52,183,3,76,120,2108,44,79 
DATA 232,110,251,173,/79,222,41,15 
DATA 133,1886,169,127,141,79,23¢2 
DATA 169,32,44,79,232,27°68,251,173 
CATA 79,232,18,18,1й,18,5,180,168 
DATA 2354,234,169,08,162,255,142,79 
DATA 232,142,67,232,96 


Іп this age of runaway injlation... 


Inexpensive input to your computer 


The НІРАОТМ digitizer can be used for both converting graphic information into 
digital values and as a menu. Utilizing either the stylus or the optional cursor, the 
operator can input graphic data into the computer by locating individual points on 
the digtizers 11" x 11" (28cm x 28cm) active area. In the "stream mode" a contin- 
uance of placements of coordinate pairs may be input. 

Not a kit, the HIPADTM comes complete with both RS-232C and parallel interfaces 
and has its own bulit-in power source. The origin is completely relocatable so coor- 
dinates may be positive or negative for a true reference value and oversized mater- 
ial may be input by simply resetting the origin. 


Accurate positional information, free form sketches, 
even keyboard simulation 

All can be entered using the multi-faceted НІРАОТМ digitizer. Its capabilities and 
low price make the UL listed HIPADTM a natural selection over keyboard entry, inac- 
curate joysticks, or expensive approximating light pens. It's perfect for inputting 
isometric drawings, schematics, X-rays, architectural drawings, business graphs, 
and many other forms of graphic information, as well as creating your own graphics. 
Use it with Apple 117“ , TRS-80 Level l| тм, РЕТ ™ or other 
OA á popular computers 
Available with stylus or optional cursor. Тһе HIPAD’s™ built-in RS-232C and parallel 8 bit interfaces make it all 
possible. (For Apple II order DT-11A, for TRS-80 or PET order DT-11). 
Furthermore, you get English or metric scaling, data format (Binary/BCD/ASCII), 
selectable baud rates, and resolution of either .005" or 01”. 
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Belgium. Telephone 059/27-74-45. 
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opponent will each be asked to enter a word—if the 
words entered are of different lengths, the program prints 
an error message and reprompts both players for new 
words, Once the program has accepted the two words, 
any key you strike is taken to be a letter-guess directed at 
your opponent's word. 

Each time you hit a key, your machine displays the 
results of your guess—that is, your target word so far, 
with dashes in the positions corresponding to letters not 
yet guessed, and a tabulation of the letters you have tried 
so far. The program automatically detects when one 
player has guessed every letter in his opponent's word, 
and declares the winner accordingly. 

The initialization phase of listing 3 encompasses lines 
10 thru 240 and all of the subroutines appearing from line 
5000 on up. During this phase, the program POKEs the 
machine-language software into place, initializes the port 
to the other machine, and then (in line 110) prompts its 
own player for input and reads the reply into W$(1). 

Then, using the ASYM bit as usual to determine 
whether to send first or receive first, it essentially ex- 
changes word lengths with the other machine and checks 
to make sure that the two word lengths are equal. Once 
satisfied that they are, the program proceeds to exchange 
words with the other machine (using the subroutines at 
5000 and 5100), placing the other player's word into 
W$(2). Both machines now know both players' words. 
Each machine has its own player's word in its own copy 
of W$(1) and the opposing player's word in its own copy 
of W$(2). 


MARK GORDON 
COMPUTERS 


DIVISION OF MARK GORDON ASSOCIATES, INC. 


Р.О. BOX 77, CHARLESTOWN, MASSACHUSETTS 02129 
(617) 491-7505 


SD SYSTEMS COMPUTER KITS 
* EXPANDORAM I (No RAMS) ...... 169.00 
ж VERSAFLOPPY CONTROLLER I .. 189.00 
ж SBC-100 Single Board Kit 
ж Z80 Starter 


OTHER SPECIALS 


* 16K Memory Kit 
* CAT Modem 


To Order Call Toll-Free 1-800-343-5206 


"TRS-80 is a Trademark of Tandy Corp. 


ORDERING INFORMATION 
We accapl Visa and Мазіегспегде. We wili ship C.O.D. cartiflad 
check or money order only. Massachusatis residents add 5 percent 
salas tax. 


The Company cannot be Паше for pictorial or typographical inaccuracies. 
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The Play Phase 

At this point, the program is ready to enter the play 
phase, but first it must set the initial value of the player 
select variable P to either 1 or 2, depending on the setting 
of the ASYM bit. The reason for this is that the section of 
code from line 300 to line 500 is used to process proposed 
letters, or moves originating from both players—this is 
the essence of the key-oriented strategy. The variable P, 
which flips back and forth during play between 1 and 2 
via the statement "P —3— P" in line 500, is used on each 
pass to determine whether to attempt to get a keystroke 
from one's own keyboard (which is what the GET state- 
ment in line 280 does) or to receive from the other 
machine the result of its attempt to get a keystroke from 
its own keyboard (which is what the assignment in line 
270 does). 

The value of P is also used in the main processing loop 
as the index into each of the two-element arrays W$, F$, 
and T$, to ensure that the proper player's status is up- 
dated as a result of the processing of the keystroke. The 
net implication is that P must be initialized to 1 on one 
machine and to 2 on the other so that the play phase will 
begin correctly. 

During the play phase, then, the program simply cir- 
culates in the main processing loop shown, alternating 
the value of P back and forth between 1 and 2 on each 
pass. When P is 2, the machine's own keyboard is inter- 
rogated, the resulting keystroke (or a zero if the resulting 
keystroke was null) is sent off to the other machine, and 
the keystroke is processed by examining W$(2) for occur- 
rences of it, F$(2) and T$(2) are updated accordingly and, 
in lines 410 and 420, are printed out. 

When P is 1, the keystroke to be processed comes from 
the other machine (in order for this to happen the other 
machine's copy of P will at this point be equal to 2). The 
keystroke is processed by examining W$(1) for oc- 
currences of it, and F$(1) and T$(1) are updated but not 
printed out, since they are of interest only to the player 
on the other machine. 

Checking for the end-of-game is thus very simple: as 
soon as Р$(Р) becomes equal to WS(P), the game is over, 
and the value of P for which this was the case can be used 
(as it is in line 1020) to determine who won. 

This is how a typical real-time two-machine game in- 
volving incomplete information is implemented. Other 
good candidates for implementation in this manner 
would be Star Trek, Kriegspiel (a version of chess in 
which neither player is ever entirely sure just where his 
opponents pieces are located), and Stratego. You can 
easily design entirely new Adventure games, a submarine 
battle for example, using the basic approaches given here. 
The possibilities are certainly more exciting and creative 
than playing Battleship with pencil and graph paper. Ш 


Need help? Call us. 
Want to help? 
Call us. 


Red Cross is 
counting on you. 
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You cant find a ене small printer. The 
Microline 80 will outperform and outlast every 
competitor. It will run all day at 80 cps with 
no duty cycle limitations, producing letter 
perfect printing on plain paper. And the head 
x is warranted for 200,000,000 characters. 


You can't find a better value either. The 

_ Mer qe B0 includes upper and lower case 
jaracters, double width and condensed 
p printing, friction and pin feed, six and eight 
line per inch spacing and block graphics for 
\ charts, graphs and diagrams. And it operates 
. with TRS-80™, Apple" and other popular smali 
computers. The only extras are snap-on trac- 

ors and a buffered RS232 interface. Give your 
computer the best, the Microline BD. 


TRS-80 is a registered trademark of Radio ne 
a division of Tandy Corp, 


OKIDATA 


Okidata Corporation 

111 Gaither Drive 

Mount Laurel, New Jersey 08054 
609-235-2600 
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QT is committed to 
building uncommon 
features and quality 
into each of its micro 
user products. We're 
offering you the 
lowest prices on the 
QT System + 

and other fine pro- 
ducts. It’s our new 


beginning. 


Open Accounts: Minimum 
order $25.00. We gladly ас- 
cept purchase orders from 
government agencies, educa- 
tional institutions and firms 
with a favorable D & B 
rating. All prices are FOB 
Lawndale, California. 


COMPUTER 
SYSTEMS 
INC. 


Manufacturing and marketing micro products is 
our only business. 


E Look At These QT 

System + Features: 
2 Megabyte storage (standard) 
e Up to 16 Megabytes storage 
available е Маіпігате with power 
supply and lan + Televideo 920C 
terminal е CPU-ZBÜ-4MHZ е Two 
8” disk drives е Floppy disk con- 
troller (double density) * Dynamic 
Memory (48K —expandable to 
64K) © 2K Monitor program and 
Disk Bios on 2716 EPROM 
* RAM/ROM/PROM, up to 8K in 
any combination on CPU * Hard 
Disk Compatible е 2 Serial/2 
Parallel Ports е Real Time Clock 
е EPROM Programmer е CP/M* 
2.2 or 1.4 Operating System 
е MP/M" Compatible е Full line 
of business software available. 


SYSTEM + SS (1 Megabyte) 
Sgl Side/Dbl Den $4295.00, 
SYSTEM + DS (2 Megabytes) 
Dbl Side/Dbi Den $4995.00 


15620 South Inglewood Avenue 
Lawndale, CA 90260 
(213) 970-0952 


Call TOLL FREE; 800-421-5150 


(Except Alaska, California and Hawaii) 


Ш Silence + Mother Boards 
No need for termination * Very 
high crosstalk rejection • b, 8, 12 
and 18 slots available е Has 
operaled to 14 MHZ quietly. 

Bare Slot 12-5101 18-51 
Bd. 524,95 528.85 529.55 543.35 
КІ 51445 $54.95 559.95 593.35 
AST 549.85 548.85 589.95 5139.35 
B SBC + 2/4 

1K RAM On Board е 2 Program- 
пабів Timers е Power On Jump to 
On-Board 1K or 2K EPROM 
(2708-2715) * 2 Separate Parallel 
Ports © Programmable Baud Rate 
Selection (110 to 9600) е Serial 
1/0 Port (AS-237). 

Bare Board 560.00 Kit 5190.00 
ІК Mem. Kit $12.00 A&T 5280.00 
B Expandable + Dynamic 
Memory (16K to 64K) 


. Uses 3242 Refresh Chip with 


delay line e Quiel four layer PC Bd 
е Supports 16K, 32K, 4BK or 64K 
of memory * 24 Address lines per 
IEEE specifications е Bank on/off 
signal selected by 1/0 port 40 
(Hex) per industry standard. 

Bare Board 570.00 48K Kit 5480.00 


ТЕК Kil $280.00 48K A&T $550.00 
I&K A&T 5225.00 БАК КИ 5525.00 
әк Kil $350.00 — 84K A&TS625.00 


32K ААТ 5425.00 

Ш 1/0 + 

Two Independent SYNC/ASYNC 
Serial Ports е One Strobed 

B-Bit Parallel Input Port With 
Handshaking е Three 8-Bit 
Parallel Ports (Undedicated, User 
Configured) е Three Independent 
16-Bit Timers * 8 Level Priority 
Interrupt Controller. 


Bare Board 569.00 A&T 
Kit $275.00 


$375.00 
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Ш RAM + 65 

2 or 4MHZ е 16K Static RAM 

е Uses 2114L static RAMS е Ad- 
dressable in 4K steps е Memory 
protection in 1K increments 

е Features bank selection. 


2MHZ 
Bare Board 520.00 Ки 
Kn $200.00 A&T 
AST $240.00 


Ш Clock/Calendar + 

Day, Week, Month, Year е 24 
Hour Time, or 12 Hour AM PM 
(selectable) е Interval Interrupt 
Timer: 1024 Hz (approximately 1 
millisec), 1 Sec, 1 Min, 1 Hour 

е On Board Battery Backup 

е Available for Apple & TAS-80. 
Bare Board $45.00  A&T $150.00 
Kit $100.00 


B Mainframe + MF + 

* Cabinet е 30А Pwr Supply е 12 
or 18 Slot Motherboard * Fan- 
cooled е AC Line Filter to 
eliminate EMI + A&T © Power and 
Resel Switches on front panel. 


$225.00 
$250.00 


MF 4 12 $450.00 
MF + 18 $500.00 
MF + W/OMotherbrd $400.00 


B Mainframe + MF + MD 
Accepts 2 Each 57” Disk Drives 
e 18А Pwr Supply * 6-12 5101 
Motherboard е Dual-mini- 

disk provision е Disk Drive Power 
Supply е AC line filter to eliminate 
ЕМІ е Power and reset switches 
on front panel. 


MF + MDI? $500.00 
MF + М06 $450.00 
MF + MD W/O Motherbrd $400.00 


B 006-8 + 

Available in Brown or TRS BO 
Colors » Disk Cabinet for Single 
8'" Drive * Data Cable * Fan 

* Accepts Persci, Shugart, 
Siemens, Remex, QUME. 
DDC-B + 5250.00 

Also Available: S-100 (Smart) 
Proto Board +. Ask for our 
catalog. 

WARRAN WA year against 
detects in палета and workman- 
ship irom date of shipment on all 
OT products. 


Apple is a trademark of Apple Computer, 
lac. СРАМ“ and MP/M* are trademarks 
ol Digital Research. TAS-80 is a trademark 
ol Radio Shack. 
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Computerized Testing 


Suppose for a moment that you are 
a custom-electronics manufacturer. 
You have accepted a job to produce 
1000 sequential-controller boards for 
a major photocopier manufacturer. 
(It is not unusual for large companies 
to farm out control subassemblies.) 
For all practical purposes, the con- 
troller board is a microcomputer that 
has various output combinations in 
response to designated inputs. As a 
subassembly manufacturer, you have 
the responsibility for testing the con- 
troller boards as well as building 
them. 

The controller board in question 
has ten inputs and ten outputs. When 
a particular input signal is received 
(perhaps from the copy button), the 
controller activates one or more out- 
puts, waits a preset time limit, and 
then changes the output. Depending 
upon the input-signal combination, 
the sequence may have one to five 
steps. The timing intervals can also 
vary within each sequence. 

Without going into too much 
detail, it is easy to see that what we 
are discussing could prove to be a 
nightmare to test, It could con- 
ceivably be done manually in perhaps 
2 or 3 hours with a maze of switches, 
indicators, and wires. With 1000 of 
them to build, it would take the ser- 
vices of two workers, and only six 
units could be shipped a day. (If you 
are lucky, you won't have to deliver 
1000 controllers in 3 months.) 

If you have any business sense at 
all, you know that such a situation is 
worth avoiding. (Customers have a 
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Steve Ciarcia 
POB 582 
Glastonbury CT 06033 


The general industry 
practice of estimating 
software cost results in a 
cost of $20 to $40 per line 
of finished code. 


habit of changing schedules just when 
the only technician who knows the 
test procedure goes on vacation.) The 
obvious solution is automatic testing, 
or more explicitly, computerized 
testing. 


Automated Testing by Computer 

Automated testing is an activity 
where a machine simultaneously ac- 
tivates and monitors signals accord- 
ing to a prescribed test plan. While it 
is not a necessity, most automatic 
testers incorporate microcomputers 
because of the cost advantages and 
flexibility they impart to the tester. 
Microcomputers replace bulky relays 
and hardwired logic in older designs. 
The latest economically priced units 
are in fact nothing more than a basic 
computer with some specialized 
front-end interfacing, 

In many applications, it is cheaper 
to configure your own test system 
and program it for a specific applica- 
tion rather than buy a “board tester.” 
In our photocopy-board example, the 
hardware for ten input and ten output 
bits is relatively inexpensive. The ap- 
plication program to do the testing re- 


quires some thought, however. 

There are two ways to write soft- 
ware for automatic test and controller 
applications, One is to use assembly 
language, and the other is to use a 
high-level language such as BASIC, 
tiny-c, or FORTH. 

Companies that manufacture elec- 
tronic devices in 1000-quantity are 
quite concerned about memory size 
and costs. High-level languages take 
considerably more memory space for 
a given application than straight 
assembly code. Every extra 1 Қ bytes 
costs $10. This results in $10,000 dif- 
ference for each 1 K increment on 
1000 photocopier controllers. In high- 
volume applications where cost is the 
most important factor, assembly 
language is used to save space. 

As a custom-electronics manufac- 
turer, you have similar decisions to 
make concerning computer hard- 
ware. You must design an automated 
device to efficiently test the 
photocopier controller. Unfortunate- 
ly, you are building only one unit and 
will not have the large production 
volume over which to amortize the 
software-development costs. Your 
only choice is to risk becoming un- 
competitive by raising the price of 
assembling each controller board. 
Therefore, it is in your best interests 
to keep these testing costs low. 


High-Level Languages in Control 
Applications 

The cost for developing a program 
is much higher than you probably 
thought. (Many business profes- 


(ші 


| Get the most out of your microcomputer with = ° 
Graham-Dorian Business software. 


Eee ee eee 
аиса 
— 


5 useful as the s AE Cerere ЕТЕНЕ LI TOS 
| у пате цааз а аруса 


L 
e 
| 
.. е 
в 
B 
| | 
| e 
| 6 
| | | | 
| | ас! aae 
« | > 
Та іт а 
* | > " 
1 || 1! | a i 
% =: 
| | 
i E 
| 1 | 1 
ІЛЕ 4 ы а! ж i> 1 a lam I N 1 а 
"package capabilities and more packages 


т. г ш: ір ы ) T f. - _ 
"V опе ddueg every ! eu months ) 


© ч ә 
a 


Я = 
ы — - —— E -— —— ME _ и x ч 
шш س س‎ —— 6} Е 


Circle 29 on inquiry card. 


sionals discover this only after buying 
computers.) The general industry 
practice of estimating software is to 
charge at the rate of one line of code 
per hour regardless of the language 
used. This results in a cost of $20 to 
$40 per line. You may write ten lines 
of code in the first hour, but with all 
the documentation, debugging, and 
testing involved, one per hour is 
realistic by the time the application is 
thoroughly finished. 

For a high-level language such as 
BASIC, the average line-for-line 


coding-time comparison is about 10 
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to 1 over assembly language. Ав 
much can be accomplished with a 
single IF... THEN. . . ELSE state- 
ment as ten or fifteen assembly- 
language instructions. For limited 
production items, or one-of-a-kind 
applications, where one line of high- 
level code costs no more than one line 
Of assembly code, it is more 
reasonable to consider the former. 
The major limitation of high-level 
languages such as BASIC is that they 
are interpretive and slow (2 to 5 ms 
per line). They require a fixed block 
of code (2 K bytes for a tiny BASIC to 


More new open frames to choose from - plus new special-purpose 
models for specific applications such as Microprocessor and Floppy- 
Disk systems. Also, Power-One now offers a growing line of switching 
D.C. Power supplies with the same high quality and reliability as our 


open frame models. 


New 1980-81 


Product Catalog... taf 


plus our new 

Tour Guide. 
Phone or write for 
your copies today! 


ӘРІШЕГ-Г ПЕ 


ILU. Power SUPPLIES 


Power-One, Inc. © Power One Drive “ Camarillo, California 93010 
Phone: (805) 484-2806 е (805) 987-3891 е TWX: 910-336-1297 


24 К bytes Юг a fully extended disk 
version) to interpret and execute any 
amount of program statements in ad- 
dition to the memory containing the 
user program. The size of the inter- 
preter depends upon the sophistica- 
tion of the instruction repertoire. 

"Slow" is a relative term. If you 
need to activate a signal only 10 times 
a second, then there is no conflict. 
Doing something 500 times a second 
is more involved. As the interpreter 
code is reduced in size and complexi- 
ty, the processing speed is increased. 
In its bare-bones state, a tiny BASIC 
has only integer arithmetic, no 
alphanumeric string-handling 
capability, limited array-handling 
capability, and limited math func- 
tions. But it is fast by comparison to 
fully extended high-level languages. If 
full processor speed is required in 
some portions of the application, one 
or more special assembly-language 
subroutines can be called and ex- 
ecuted from the high-level language 
program, which takes over again at 
the conclusion of the assembly- 
language subroutine. 


An Actual Automatic Tester 
Application 

In “I/O Expansion for the TRS-80," 
Parts 1 and 2 (Ciarcia's Circuit Cellar 
in the May and June 1980 BYTE, 
pages 22 and 42, respectively), I 
presented an article on the design of a 
serial/parallel 1/О (input/output) in- 
terface for the TRS-80 called the 
СОММ-80. (A block diagram of the 
interface is shown in figure 1.) I have 
received an influx of reader inquiries 
concerning component sources and 
terminal software. This leads me to 
believe many people are building the 
interface. 

This assumption, as well as a need 
to have a good diagnostic program 
for any computer peripheral in pro- 
duction, prompted me to design the 
hardware and software necessary to 
automatically test a COMM-80. In 
addition to providing anyone who 
has constructed the interface with a 
useful test program, the resulting ef- 
fort fully demonstrates use of a high- 
level language in a test/control ap- 
plication. 

Reviewing quickly, the COMM-80 
is an interface designed specifically 
for the TRS-80 (it can be attached to 
any 8-bit computer with а bidirec- 

Text continued on page 50 
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LOBO 


Has It АП. 


LOBO DRIVES manufactures a full line о! S-100 
computer compatible disk drives. All drives are 
software compatible with most S-100 disk operating 
systems and applications software programs. Only 
LOBO DRIVES offers you the variety and choice ol 
floppy and fixed disk drives. Choose from 5% and 
B-inch floppies, 5¥ and 8-inch Winchester technology 
fixad disk drives, and several Floppy/Fixed disk 
combinations. Each LOBO DRIVES sysiem is 
thoroughly tested and burned-in and has the famous 
LOBO DRIVES One Year, 100% Parts/Labor 


Warranty. 


MODEL 400 514-INCH FLOPPY 
DISK MEMORY SYSTEM 


А high-speed (298) Msec Access), high- 
reliability (8000 hrs MTBF), low-cost floppy 
disk memory system. it is available in both 
soft and hard sector formats, and a choice 
of single or double density configurations. 

e Upto 220 KBytes Capacity 

e Single/Double Density 

е Soft Sector Format 

e Complete Software Compatibility 


MODEL 800/850 DUAL FLOPPY 
DISK DRIVE MEMORY SYSTEM 


LOBO DRIVES offers you a choice of 
single-sided, single or double density 
(Model 800) or double-sided, single or 
double density (Model 850) dual 68-inch 
mamory subsysiems. Each system comes 
complete with chassis and power supply, 
cables, controller and interface. 

e Compatible with Most S-100 DOS 

Systems 
e Up to 3.2 MByte Capacity 


MODEL 1850 DUAL 
FLOPPY/FIXED DISK MEMORY 
SYSTEM 


No more worries about back-up. LOBO 
DRIVES has combined Ihe latest state-of- 
the-art Winchester technology with the pro- 
ven reliability and dependability of its Model 
850 8-іпсһ floppy disk drive to bring you the 
ultimate in memory expansion for your 
S-100 computer. The Model 1850 Is the 
ideal memory system for small business 
and word processing applications. 

5 ог 10 MByte Fixed Disk Capacity 
1.6 MByle Floppy Disk Capacity 
Software Compatibility 

Sealed Environment 

Winchester Reliability 

70 Msec Average Access Time 


MODEL 950 DUAL 
FLOPPY/FIXED DISK MEMORY 
SYSTEM 


All the advantages of Winchester 
technology fixed disk memory: large 
capacity (6.38 MBytes), high speed (170 
Msec avg. access lime), and extended 
reliability, combined with the convenience 
of a built-in Порру disk back-up іп one 
cabinet. Only LOBO can bring you the 
storage capacily of 16 mini-floppies at a 
fraction ol the price. 
ә Тһе Storage Capacity of 16 Mini- 
Floppies 
Built-in Back-up 
170 Мвес Access (Avg) 
е Software Compalibility 


See your nearest dealer, call, or write for the complete LOBO DRIVES story... 
find out just how compelitively priced a quality driva can be. 
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Goleta, California 83017 
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Telex: 658 482 
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Figure 1: Block diagram of the СОММ-80 I/O interface showing the interrelationship of the signals. 
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datasouth announces... 


THE TOTAL PRINTER PACKAGE! 


With so many matrix printers on the market today, it may seem 
tough to find exactly the right one for your application. Some 
models may offer the speed you need, others the communications 
flexibility and still others the forms handling capability. But no 
printer offers all the features you need... until now. 


The 05180 matrix printer provides the tota! package of perfor- 
mance features and reliability required for applications such as 
CRT slave copy, remote terminal networks and small to mid-range 
systems. Not a "hobby-grade" printer, the 08180 is а real work- 
horse designed to handle your most demanding printer require- 
ments. And pricing on the 05180 is hundreds of dollars below 
competitive units. 


High Speed Printing — Bidirectional, logic-seeking printing at 
180 cps offers throughput of over 200 (pm on average text. А 
9-wire printhead life-tested at 650 million characters generates 
a 9x7 matrix with true lower case descenders and underlining. 


Non-volatile Format Retention—a unique programming keypad 
featuring a non-volatile memory aliows the user to configure the 
08180 for virtually any application. Top of form, horizontal and 
vertical tabs, perforation skipover, communications parameters 


and many other features may be programmed and stored from the 
keypad. When your system is powered down, the format js retained 
in memory. Тһе 05180 even remembers the line where you stoppad 
printing. There is no need to reset the top of form, margins, baud 
rate, etc....it's all stored in the memory If you need to recon- 
figure for another application, simply load a new format into the 
memory. 


Communications Versatility— The 05180 offers three interfaces 
including 85232, current loop and 8-bit parallel. Baud rates from 
110-9600 may be selected. A 1K buffer and X-on, X-off hand- 
shaking ensure optimum throughput. 


Forms Handling Flexibility— Adjustable tractors accommodate 
forms from 3°-15". The adjustable head can print 6-part forms 
crisply and clearly making the 05180 ideal for printing multipart 
invoices and shipping documents. Forms can be fed from the front 
or the bottom. 


If you would like more information on how the DS180's low-cost 
total printer package can fill your application, give us a call at 
Datasouth. Тһе 05180 is available for 30-day delivery from our 
sales/service distributors throughout the U.S. 
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computer corporation 


4740 Dwight Evans Road е Charlotte, North Carolina 28210 е 704/523-8500 
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tional data bus). It contains а 


software-programmable serial port 
and an 8-bit parallel I/O printer port. 
lt has variable-address selection and 
full RS-232C handshaking capability. 
The variety of options makes for a 


lengthy test when done manually. 


The Test Sequence 

As I previously mentioned, most 
automatic testers consist of a 
microcomputer and some front-end 
interfacing hardware. In this applica- 


Photo 1: ТК5-80 system and test equipment for the COMM-80. The COMM-80 unit 
under test is on the left with the cover removed and cables attached. The programming 
techniques employed and described in the testing of this unit are applicable to many 


other computer-control applications. 
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Photo 2: Test cables required to run diagnostics on a COMM-80 serial/ parallel 1/O їп- 
terface. The cable on the top (from figure 3) connects the test-unit printer port to the 
master-unit printer port. The 8-bit parallel output is also wired to a sixteen-pin dual- 
inline plug header to test the programming-plug input, 

The cable on the bottom (from figure 6) connects the test unit RS-232C signals to the 
master unit's RS-232C port. The prototyping board contains a beeper that is triggered 
when the computer outputs data through the test-unit prínter port. 
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tion, I chose to use the TRS-80 as the 
test computer for obvious reasons, 
but the software is written so that it 
can be executed on most similar 
BASICs. The front-end equipment, 
consisting of a serial and parallel 
port, is coincidentally another 
СОММ-80 that is set at an address 
different (hexadecimal 37F8) from the 
test unit, When the test unit is exer- 
cised, the computer reads the results 
through the second (master) unit. The 
entire computer configuration 15 
shown in photo 1. The second unit is 
required only to provide the auto- 
matic test computer with the proper 
serial /paralle] I/O capability. 

There are four major tests in- 
volved, and special cables аге re- 
quired to attach the test unit to the 
master unit (see photo 2). When at- 
tached, they appear as in photo 3. 
The sequence of tests includes in 
order: address decoding, TTL 
(transistor-transistor logic)-level 
parallel I/O, RS-232C handshaking, 
and serial I/O. A flowchart for the se- 

uence of test routines is shown in 
igure 2. 


Address Decoding 

The address-selection section of a 
peripheral device determines where 
within the computer's addressing 
range the computer will find this 
peripheral. For the COMM-80, there 
are sixteen locations between hexa- 
decimal locations 3708 and 37F8 to 
which it can be set. To be compatible 
with standard Radio Shack software, 
the setting should be 37E8. Generally 
speaking, the failure in address 
decoders is usually the switch and not 
the logic. It is not enough to set the 
unit for address 37E8 and presume 
that, if it works, the rest of the ad- 
dresses will. All sixteen addresses 
need not be checked, but each one of 
the 4 selectable address bits should be 
cycled. My preference is to check six 
combinations: all on, all off, and one 
on at a time, The only way to deter- 
mine if they work is to successfully 
accomplish I/O communication at 
each address. 

Figure 3b is a diagram of a circuit 
that facilitates this test. It is a simple 
one-quarter-second beeper that is ac- 
tivated by the 1 и printer output- 
strobe pulse. Only the address- 
decoder circuitry and the 74121 
(IC16) strobe-pulse generator on the 
COMM-80 board are involved. If a 
test unit is set for an address of 37E8, 
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Percom mini-disk systems start as 
low as $599.95, ready to plug in and 
run. You can't get belter quality or a 
broader selection of disk software 
from any other microcomputer disk 
system manufacturer —at any price! 


Features: 1-, 2- and 3-drive systems 
in 40- and 77-track versions store 
102K- to 591K-bytes of random ac- 
cess data on-line » controllers m- 
clude explicit clock/data separation 
circuit, motor inactivity time-out cir- 
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cuit, buffered control lines and other 
mature design concepts • ROM 
DOS included with SS-50 bus ver- 
sion — optional DOSs [or EXOR- mE 
ciser* bus * extra PROM sockets 
on-board + EXORciser* bus version 
has 1K-byte RAM « supported by ex- 
tended disk operating systems; as- 
semblers and other program de- 
velopment/debugging aids; BASIC, 
FORTRAN, Pascal and SPL/M lan- 
guages; and, business application 
programs. 
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Printed wiring is easily soldered tin-lead 
plating. Substrates are glass-epoxy. Pro- 
totyping cards provide for power regula- 
tors and distributed capacitor bypassing, 
accommodate 14-, 16-, 24- and 40-pin 
DIP sockets. Prototyping boards include 
bus connectors, other connectors and 
sockets are optional. 

MOTHERBOARD — accommodates five 
55-50 bus cards, and may itself be 


Versatile Mother Board, Full-Feature Prototyping Boards 


plugged into an SS-50 bus. Features 
wide-trace conductors. Price: $21.95 
55-50 BUS CARD — accommodates 34- 
and 50- йн ribbon connectors on top 
edge, 10-ріп Molex connector on side 
edge. Price: $24.95. 

55-30 BUS CARD — 1%-inch higher 
than SWTP І/О card, accommodates 34- 
pin ribbon connector and 12-pin Molex 
connector on top edge. Price: $14.95. 


The SBC/9™ A "10" By Any Measure. 


The Percom SBC/9'* is ап 55-50 bus compatible, stand- 
alone Single-Board Computer. Configured for the 6809 
microprocessor, the SBC/9™ also accommodates a 6802 
without any modification. You can have state-of-the-art 
capability of the '09. Or put to work the enormous selection of 
6800-coded programs that run on the "02. 

The 5ВС/97 includes PSYMON™ an easily extended 1- 
Kbyte ROM OS. Other features include: 


» Total compatibility with the 55-50 bus. Requires no changes lo the 
motherboard, memory or (/O. 

“ Serial port includes bit-rate generator. RS-232-C compatible with 
optional subminiature 'D' connector installed. 10-pin Molex connec- 
tor provided 

* Fight-bit, non-latched, bidirectional parallel is multi-address 
extension of meum bus. Spans a 30-address field; accommodates 
an exceptional variety of peripheral devices. Connector is optional. 
* Includes 1-Kbyte of static RAM. 

* Costs only $199.95 with PSYMON™ and ieee users 
manual that includes source listing of PSYMON™ 


m trademark of Percom Оаа Company, Inc. 
* ademark of Ihe Motorola Corporation. 


Prices and specifications subject to changa without notice. 


The Electric Window™: Instant, Real-Time Video Display Control 


Memory residency and outstanding software contro! of display format and 
characters make this 55-50 bus УОС card an exceptional value at only $249.95. 


Other features: 

* Generates 128 charac- 
ters including all ASCII dis- 
playable characters plus 
selected Greek letters and 
other special symbols. 

* Well-formed, easy-to- 
read 7x12-dot characters. 
True baseline descenders. 
* Character-store (display 
memory included on card. 
* Provision for optional 
character generato 
EPROM for user defined 
symbols. 
» Comprehensive users 
manual includes sourc 
listing of Driver software. 
Driver — called WINDEX™ 
— is also available on mini- 
diskette through the Per- 
com Users ee 


жаа, un DATA COMPANY. 
211 м GARLAND. TEXAS 


gt 272-3421 


INC. 
75042 


Circle 43 on inquiry card. 


Products are available at Percom dealers nationwide. Call toll-free, 
1-800-527-1592, for the address of your nearest dealer, or to 


order direct. Circle 44 on inquiry card. 
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the beeper will sound every time the 
computer writes data to that address. 
In addition to providing a method for 
testing the address decoder, the 
beeper serves as an audible indicator 
during other test sequences. 

An integrated-circuit test clip facili- 
tates access to +5 V (to power the 
beeper). It also conveniently picks up 
the strobe pulse and provides ground, 
even though they are available on the 
printer connector. The beeper circuit 
is completely independent of the 
other cables, but it is constructed on a 
board attached to the RS-232C con- 
nector, for convenience. 

Figure 4 charts the test sequence, 
and listing 1 contains the actual code. 
This software, as well as that of 
the other tests, is designed as an in- 
dependent subroutine to allow multi- 
ple passes. 

Initially, all switches are set to the 
open position (hexadecimal address 
37F8), and the computer attempts to 
write to the printer at port 37F8. If the 
address decoder works, the beeper 
should sound continuously. If not, 
there is a problem. Once continuous 
beeping is achieved, reset the address 
switches (as shown in photo 4) to hex- 
adecimal address 3778 and press the 
@ key. This action tells the computer 
to try to write to printer port 3778. 
Once again the beeper should sound. 

The sequence is repeated five times 
with the last address, hexadecimal 
37E8, being left as the switch setting 
for all future tests. The master unit is 
permanently set at address 37F8 for 
all remaining tests. The test takes 


ADORESS 
TEST 


PRINTER 1/0 
PROGRAM PLUG 
TEST 


85-252 
HANDSHAKI NG 
SIGNALS TEST 


Figure 2: Flowchart of the four-step se- 
quence employed to test the СОММ-80. 
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parallel I/O port for the printer and 
one 8-bit option-select programming- 
plug input port. The latter has no 
physical connection to the serial 
hardware, but is used to set serial- 
communication options under soft- 
ware control, With the interface set at 
hexadecimal 37E8 the programming 


Text continued on page 58 


Listing 1: BASIC program testing the address decoding of the COMM-80. 


whatever time it takes to flip the 
switches and press a key. 


Printer Port and 
Programming Plug 

Figure 3a outlines the hardware 
necessary to test parallel I/O. On the 
СОММ-80, there is one full 8-bit 


100 PRINT"********zzt*t&k* ADDRESS CHECK E ЖЯЛЛАДКЖЖКН 
105 REM THIS SUBROUTINE CHECKS EACH ADDRESS BIT OF THE ADDRESS 
107 REM SELECTION SWITCH 

130 PRINT"SET ALL ADDRESS SWITCHES TO THE OPEN POSITION" 
140 GOSUB 510 

150 РОКЕ 14328,0 

160 GOSUB 500 

170 IF A$-"8" THEN 180 ELSE 150 

180 PRINT:PRINT"CLOSE SWl ONLY" :GOSUB 510 

190 POKE 14200,0 

200 GOSUB 500 

210 IF A$="@" THEN 220 ELSE 190 

220 PRINT:PRINT"CLOSE SW2 ONLY" :GOSUB 510 

230 POKE 14264,0 

240 GOSUR 500 

250 IF A$="@" THEN 260 ELSE 230 

260 PRINT:PRINT"CLOSE SW3 ONLY" :GOSUB 510 

270 POKE 14296,0 

2B0 GOSUB 500 

300 IF А5-"Е" THEN 310 ELSE 270 

310 PRINT:PRINT"CLOSE SW4 ONLY" :GOSUB 510 

320 POKE 14312,0 

330 GOSUB 500 

340 IF AS$z"G" THEN 350 ELSE 320 

350 PRINT:PRINT"ADDRESS TEST CONCLUDED....LEAVE ADDRESS SWITCHES 


IN THIS SETTING"; 


360 PRINT"FOR REMAINDER OF TESTS AND SHIPPING" 

370 GOSUB 2500 

380 RETURN 

500 AS-INKEYS :RETURN 

510 PRINT"IF YOU HEAR A BEEP THEN PRESS AN 68 KEY" :RETURN 


2500 PRINT:PRINT:PRINT"PRESS ANY KEY TO CONTINUE TEST" 
2510 IF INKEY$<>"" THEN RETURN ELSE 2510 


Listing 2: BASIC program testing the printer parallel port and programming plug of the 
COMM -80. 


10 REM COMM-80 DIAGNOSTIC PROGRAM 

20 REM 

30 REM MASTER UNIT SET FOR ADDRESS ЕВ-ЕВ 

40 REM 

50 DATA 0,1,2,4,8,16,32,64,128,255 

55 FOR X-] TO 10 :READ Z(X) :NEXT X 

1000 PRIHT:PRINT:PRINI"****53* PRINTER PORT AND PROGRAMMING PLU 
С TEST **kkk*k" 
1010 FOR X=0 TO 9 
1020 POKE 14312,2(Х) :REM SET DATA ON TEST UNIT PRINTER OUTPUT 
1030 S=PEEK(14312) REM READ TEST UNIT PRINTER INPUT 

1040 Sl15INP(233) +:REM READ TEST UNIT PROGRAMMING PLUG 

1050 52-РБЕЕК(14328) :REM READ MASTER UNIT PRINTER INPUT 

1060 IF S*81452«»3*Z(X) THEN 1200 

1070 NEXT X 

1080 PRINT"PROGRAMMING PLUG AND PRINTER PORT CHECK ОК" 

1090 RETURN 

1200 IF 82«4»Z(X) THEN PRINT"BAD PRINTER OUTPUT PORT --- FAILED О 
N ";Z(X);" DATA VALUE" :GOSUB 2500 :RETURN 

1210 IF 51<>2(Х) THEN PRINT"BAD PROGRAMMING PLUG INPUT --- FAILE 
D ON ";Z(X);" DATA VALUE" :GOSUB 2500 :RETURN 

1220 IF 5<>2(Х) THEN PRINT"BAD PRINTER INPUT PORT --- FAILED ON 
“;2(Х);" DATA VALUE" 

1230 GOSUB 2500 :RETURN 

2500 PRINT:PRINT:PRINT"PRESS ANY KEY TO CONTINUE TEST" 

2510 IF INKEY$<>"" THEN RETURN ELSE 2510 


WordPro Plus 
Word Processing Software 


Turn your Commodore CBM/PET™ computer 
into a highly sophisticated word processing system 


Everyone expected it would happen 
sooner or later... with WordPro 
Plus it already has! Now all the 
marvelous benefits of an advanced 
stand-alone wordprocessor are 
available with the WordPro Plus 
series of software and the systems 
they create. 


If you've already been shopping for 
software in the crowded 
wordprocessing marketplace, you've 
probably determined the features 
you really want. You'll find 
WordPro Plus has them, and more. 


And if you haven't begun to shop 
yet, we urge you to compare, 
because only by comparison will 
you fully appreciate how complete 
and sophisticated WordPro Plus 
software really is. 


WORDPRO PLUS 
GIVES YOU THREE LEVELS 
TO CHOOSE FROM 


WORDPRO 1 PLUS is ideal 
for hobbyists, students and 
organizations who can benefit from 
the advantages of a basic 
wordprocessor without the program 
refinements of a comercially 
oriented system. WordPro 1 Plus is 
recommended for use with the 
CBM/ PET 8/ 16K, C2N cassette 
and interfaced printer. 


SOFTWARE IS LOADED 
WITH THE LATEST 
INNOVATIONS 

Sophisticated systems programmed 
with leading edge wordprocessing 
features, WordPro Plus is a series 
of programs designed specifically 
for use with the Commodore 
СВМ/ PET computers, peripherals 
and cómpatible typewriter quality 
ptinters. 


WORDPRO 3 PLUS converts 
the CBM/2001 32K computer into 
a highly sophisticated 40-column 
screen wordprocessor. This 
program incorporates the advanced 
features considered important to 
effective wordprocessing, including 
nearly every entering, editing, 
memory and printing feature 
available today. WordPro 3 Plus is 
recommended for use with 

CBM, PET 32K (40-column) 
computer, CBM Dual Disk Drtve, 
and a properly interfaced printer. 


WHAT MAKES 

WORDPRO PLUS THE 
BEST? 

Our research has shown that while 
many wordprocessing packages 
have comparable features to 
WordPro Plus, none can surpass 
Wordpro Pluss EASE OF USE 
AND FLEXIBILITY. Wordpro 
Plus operators need not be familiar 
with computer commands or 
functions. WordPro is easy to learn 


| for anyone wtih ordinary typing 


skills. 


| WORDPRO 4 PLUSnss it all! 
With this program, you will have 
everything you could want from a 
wordprocessor. . . and then some. 
WordPro 4 Plus includes every 
feature found on WordPro 3 Plus, 
but with the added advantage of an 
80-column display screen. The 80- 
column display simplifies text 
editing and makes entering text in 
columnar formats effortless. And 
with a few simple keystrokes, you'll 
be able to visualize on the screen 
exactly how your document will 
look prior to printing it out. 
WordPro 4 Plus is designed for use 
with the Commodore CBM 8032 
computer, CBM Dual Disk Drives, 
and a properly interfaced printer. 


Call for complete product literature or for the name and address 


of a WordPro Plus dealer near you. 


Professional Soflware Inc. 
166 Crescent Rd., Needham, MA 02194 


(617) 444-5224, Telex: 95-1579 


"international Distributors and Domestic Dealer inquiries invited. ‘CBM Із a registered trademark of Commodore Business Machines. 
"WordPro Plus was devaloped by Steve Punter ої Pro-Micro Software Ltd., and is marketed exclusively by Professional Software Inc. 
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(3a) TEST UNIT PARALLEL 1/0 TEST CABLE MASTER UNIT 
со 80 


ET c 30] 
1 Bl 
= "E 
D2 B2 
<a -- 2718 
PRINTER OUTPUT PORT 4 Di AL РР 
СҮГ ЙЕ СӨЗІ SPRINTER INPUT PORT 
еч Р ЕНЕ Р 2 
: Те! ; И 
= МЕРЕЗ? н 
МЕТ! GNO = GAD 232 
B7 "лт ТО PROGRAMMING PLUG 
212 TETTE SOCKET ON TEST UNIT 
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B5 9 
252 LINE 16 PIN о 
B4 BERN DIP 10 
287 HEADER е 
PRINTER INPUT PORT 83 ERE 11 
297 ЕТ = 
12 
m В 
- H 13 NO CONNECTION 
32 2 е 
BO 14 
[302 е 


" p> STROBE _y SEE FIGURE 3b 


(3b) 
шю 
9 
> 
eo 
= 
Җа 
© 
Е STROBE 
9 
5 Figure 3: Hardware for testing the parallel 
o I/O (figure 3a) and addressing (figure 3b) 


capabilities of the COMM-80. Figure 3a 
shows an I/O test cable that connects the 
master and lest units. Figure 3b shows a 
beeper circuit that tests the address selec- 
tion of the COMM-80. 


UCSD p-System* forthe ІМТЕ?ТЕС SUPERBRAIN® 


With UCSD Pascal* and FORTRAN 


UCSD p-System includes: operating system, editor, filer, library, 
280 assembler, and documentation. 


with Pascal $ 400 


with FORTRAN 450 
with Pascal and FORTRAN 600 


NOESIS СМРТ 7 ХМ visa MasterCard accepted 7 : 
615 Third Street, San Francisco, CA 94107 'UCSO p-5ysiem and UCSD Pascal are trademarks of ihe 
Te| ephone: ( 4 5) 495-7440 f Regents ol Ihe University of Calitornia 


* Trademark of Intenec Data Systems 
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WHY OUR WINCHESTER 


HARD DISK BASED 


SYSTEMS ARE PICKED BY 


GROWING CONCERNS 


Growing seasons. Those 
fruitful times when firms 
often find that their appli- 
cations have outgrown 
their systems. Yet the 
costs of stepping up to a 
minicomputer can cause 
growing pains for many 
growing concerns. 

Altos Computer 
Systems, a world leader in 
single board microcom- 
puter technology, has 
packages of fresh ideas 
designed specifically for 
growing ОЕМ 5, the busi- 
ness sector, and many 
other end users. In fact, they're 
responsible for Altos' own rapid 
growth in the last three years. 

Packages like Altos’ ACS8000-6 
microcomputer family that's loaded 
with features which provide mini- 
computer performance at affordable 
microcomputer prices. The advanced, 
proprietary double-sized single board 
contains fully socketed and reliable 
LSI circuitry that includes: the Z80A* 
CPU with high speed DMA; up to 208 
KBytes of RAM; the sophisticated 
floppy disk and Winchester nard disk 
controller; six RS-232C serial and two 
8-bit parallel ports; and an optional 
floating point processor. 

The Altos hard disk family 
will support up to four users simul- 
taneously with 48 KBytes of RAM 
each, as well as up to 58 MBytes of 


*Z80A 13 а registered trademarks of Log. Inc 


Circle 35 on inquiry card. 


" CP Al is a registered trademark of Degital Research Нк 


on-line quality Shugart Winchester 
hard disk storage. with tape 
cartridge back-up. And all this at 
microcomputer prices. 

Altos also supports three 
industry standard operating 
systems: single /multi-user CP/M** 
ОА5157 and Altos’ proprietary 
AMEX.” Seven high level program- 
ming languages are offered which 
are CP/M or AMEX compatible. 

Weed through the micro- 
computer system alternatives. No 
matter what your application, you ll 
pick Altos. 

For specific details about 


pricing or performance, call or write: 


Altos Computer Systems, 

2360 Bering Drive, San Jose, СА, 
95131. (408) 946-6700, Telex 171562 
ALTOS SNJ. 


.SMb-ZMb 
And Cartridge 
Tape Back-Up 


Winchester Disk: 
14.5Mb-58Mb 


Packed with 
Fresh Ideas 


COMPUTER SYSTEMS 


' OASIS 5 а registered trademark of Phase One Systems. Inc % 1960 Altos Computer Systems 


BYTE December 1980 55 


y 


B Dysan 


| Dysan 
т 


OUR MEDIA IS 


Over the past seven Now we're making 


years we уе earned а пате it easier for you to buy the г А уа 

for ourselves by making the best. Just dial Dysan direct БАП. 
best magnetic media in the ТОП FREE at 800/538-8150 2440 Patrick Henry Drive 
business. Precision magnetic ог 408/988-3472 (іп Cali- »anta Clara, CA 95050 
media — Diskettes, Mini fornia) or contact your local анны 


Diskettes, Diagnostic Disk- -Dysan office listed below. 
ettes, Rigid Discs, Disc естен Ші ЕЕ 
Packs, апа Disc Cartridges media-drom Dusan 2 * 
— all certified to be 100% meda Rae Ii Ен | 
error free both on-track y | 

апа between the tracks. — 


Call your local Dysan office: 


Dysan Corporation 
5440 Patrick Henry Drive 
Santa Clara, CA 95050 
408/988-3472 


19600 Fairchild 
Suite 150 

Irvine, CA 92713 
714/851-9462 


13201 Bell Red Road 
Suite 205 

Bellevue, WA 98004 
206/455-4725 


JUR MESSAGE. 


Text continued from page 52: 
plug is read as input port hexadecimal 
Е9. 

The concept behind this is to have 
the test unit send a data byte from its 
own output port to both input ports. 
The master unit reads the same 8 bits 
to determine that they are set correct- 
ly. While we could have gone from 
input to output (sixteen wires) be- 
tween master and test units, nothing 


better would be accomplished. Figure 
5 and listing 2 outline this activity in 
detail. The test takes about 1 second. 


RS-232C Handshaking Test 

A similar technique is employed to 
check the RS-232C handshaking 
signals. The necessary interface cable 
is outlined in figure 6. Figure 7 and 
listing 3 detail the logic flow. 

There are two output (DTR, Data 


қамы S. 


У 
8 


Photo 3: A production COMM-80 under test with cables attached. A second unit 
beneath it provides the computer with the necessary I/O capability to successfully inter- 
face to both а serial and parallel port. This capability is also available using a Radio 
Shack Expansion Interface with a RS-232C board installed. 


Photo 4: Address selection during test, When the beeper is heard, the proper address 


has been selected on the dual-inline plug switch. 
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Terminal Ready, and RTS, Request 
To Send) and four handshaking 
signals (RI, Ring Indicator; CD, Car- 
rier Detect; DSR, Data Set Ready; 
and CTS, Clear to Send) on the RS- 
232C interface. Some are almost 
never used, but all must be checked 
and functioning. The test is ac- 
complished by tying the input to the 
output on the test unit and monitor- 
ing the output lines again through the 
master unit. With two signal lines, 
there are four possible combinations, 
and all are checked. The test takes 
about 1 second. 


Serial I/O Test 

The serial section of the COMM-80 
incorporates а COM5016 data-rate 
generator and a COM2017 UART 
(universal asynchronous гесеіу- 
er/transmitter). Both аге program- 
mable devices. Through them, it is 
possible to automatically set data 
rates, parity, word size, and stop-bit 
options completely through software. 
This makes testing much easier and 
eliminates the necessity of manually 
flipping switches. Figure 8 and listing 
4 outline this test. 

Upon initial examination, the soft- 
ware looks straightforward. Теп 
bytes of data (all on, all off, and each 
individual bit set) are sent from the 
master unit to the test unit at each of 
the sixteen data rates. The com- 
munication path is then reversed and 
10 bytes are sent from the test unit to 
the master at each data rate to com- 
plete the test. 

It may be surprising to note that a 
close examination reveals no as- 
sembly-language routine to transmit 
or receive the serial data. Even at 
19,200 bps (bits per second), the serial 
communication and UART program 
interaction are accomplished com- 
pletely in BASIC. (Remember that it 
takes less time to write a program in 
the higher-level language. So, if you 
don't need assembly-language 
routines, why bother?) 

A UART is a hardware device that 
appears to the computer as a parallel 
port. To send data, we merely ad- 
dress this port and load 8 bits of data 
into it, At the conclusion of the out- 
put instruction, the ПАКТ auto- 
matically converts this byte to serial 
format and transmits it at a rate that 
is dependent only on the transmit- 
clock input to the UART. If this clock 
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COMPUTER WARE 


CALL TOLL FREE 1-800-528-1 054 | 


ATARI 


800 (24K) ......... $4 *» жуз 
ы-і.“ ———— 
810 Disk Drive. ............ 
825 Printer ........... 
850 Іпіегізсе.............. 
Star Raiders .............. 
Software ,............ 


VigicBle ...-............... 
Kurta Digitizer ............. 


MODEMS 


Lexicon 
LEX-1I ud à © 
Movation 


*5 & 4 BÀ ч 5 à à ko = ве 


MONITORS 


APF - 9" Monitor... ........ 
Sanyo - 9" Monitor ......... 


VIDEO TERMINALS 


Hazeltine 
|o -———— ——ÓMÓ-— 


ӨС .................. 


PRINTERS 

Centronics 
тебер .............. $650 
730 Parallel ....... — $598 
TW Sell ......... ano $875 
737 Parallel ............. $790 


NEC 


Qume 


Teletype 
Model 40....... ee P" Call 
Model 43 w/Pinfeed ...... $1005 
Texas Instruments 
BIO Бөз, ...>..... к 
810 Loaded ........ 
820 КӨН Basic ..... 
820 KSR Package ....... $1916 
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COMPUTERS 
АОБ ............ 


Cromemco ...... — 


Northstar 


HRZ JI-32K Q (Assm) 


Zenith 


2-89 48K ......... 


DISKETTS 


BASF 
5'4-0 Sector 5/5 D/D 
54-10 Sector S/S D/D 
54-10 Sector D/S D/D 
Memorex 
5'4-10 Sector 5/5 D/D 
Dysan 
5'4-10 Sector S/S D/D 
514-10 Sector D/S D/D 
Scotch 
612-0, 10, 16 Sector 
B"-0, 32 Sector 


(Qty 10) $33 
(Qty 10) $33 
(Qty 10) $37 


(Qty 10) $27 


(Qty 10) $37 
(Qty 10) $42 


(Qty 100) $275 
(Qty 100) $275 


= 


ab ала а n Ff. а » 1l & 1. 


Soroc iQ 120 .. 
TI 810 Basic 
ТУ! 912....... 5550 
ТУІ 920....... $600 
Qume.. 


Hat rH OH ТТА 


= i 
I BOO 


а ж да Л. жы к BEER کر‎ 


. т Ж а 


EDM BRE RAE 4S, ا‎ = 


Experienced Equipment 


$500 Centronics 779 $600 
.. $1200 Centronics 730 $450 
Teletype 40..... Call 
Comprint ... 


ооч о о J Gall 7-89... pee " а э иш 


am ew Be 9" ч Ww 


Store Hours: Tues. - Friday 10-6 MST 


Saturday 10-5 MST 
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2222 E. Indian School Rd. Phoenix, Arizona 85016 
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Circle 36 on inquiry card. 


Have some 
great 
memories. 


ШШШ 


= 


Hp IU PH UTI 


E 


16K PROM boards. 

Ш PROM card has 2708-type memory 

Ш Quality board construction W 0-4 wait states 
Ш Address any 4K group to any АК boundary 
Ш Control up to 8 banks of memory E Fully 
assembled and tested Bl PRICE— $300 


(California residenas add 6% sales tax) 


Expandable 5 MHz RAM boards. 
8—32K expandable RAM board uses TI 4044 
memory runs а! 5MHz E Fast 250 ns access 
time W Bank select B Address any 4K block to 
any 4K boundary @ Quality board construction 


PRICE—SK—$175; 16K—$315; 24K—-$475; 
32K— $620; ВК add-on kits— $135 


(California residents add 6% pales tax} 


Call or write Artec for details 


ARTEC ELECTRONICS INC. 


605 Old County Ad., San Carlos, CA 94070 
Telephone (415) 592-2740 
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START 


FOR THE FOLLOW- 
ING ADDRESSES: 
F8, 78, BB, ра, Еа 


MANUALLY SET 
ADDRESS SWITCHES | 


BEEPER SOUNDING » 
ә 


| TYPE "@" KEY AND 
SET NEXT ADDRESS 
ON SWITCHES 


STOP 


ADDRESSING ERROR 


BEEN TESTED 
WITH ЕВ AS FINAL 
SETTING 


Figure 4: Flowchart showing the sequence of the address-decoder test program. 


Listing 3: BASIC program testing the RS-232C handshaking signals of the COMM-80. 


60 DATA 0,0,0,2,128,48,1,64,192,3,192,240 

65 FOR Х=0 TO 3 :READ A(X),B(X),C(X) :NEXT X 

2000 REM THIS SUBROUTINE CHECKS THE RS-232 HANDSHAKE LINES 

2002 REM THE DTR AND RTS SIGNALS ARE TIED TO RI,CD,DSR, AND CTS 
2005 PRINT:PRINT:PRINT"*******  RS-232 HANDSHAKE SIGNAL TEST ** 
hkkh" 

2010 POKE 14312,0 
2020 FOR Х-0 TO 3 
2040 OUT 234,А(Х) :REM SET DTR AND RTS ON TEST UNIT 

2050 D=INP(248) :D-D AND 192 :REM READ CTS AND DSR ON MASTER 
2060 IF D<>B{X) THEN 2200 
2070 E=INP(232) :E=E AND 240 
2080 IF E<>C(X) THEN 2300 
2090 NEXT X 
2100 PRINT" 
2110 RETURN 
2200 PRINT" MALFUNCTION ON DTR OR RTS OUTPUT SIGNALS" :RETURN 
2300 PRINT"MALFUNCTION ON RI,CD,DSR,OR CTS INPUT SIGNALS":RETURN 


¿REM SOUND BEEPER 


:REM READ TEST UNIT LINES 


RS-232 HANDSHAKE SIGNALS CHECK ОК“ 


Listing 4: BASIC program testing the serial input and output of the COMM-80. 


50 DATA 0,1,2,4,8,16,32,64,128,255 

55 FOR Х-1 TO 10 :READ Z(X) :NEXT X 

75 DIM N(16) 

80 DATA 50,75,110,134,5,150,300,600,1200,1800,2000,2400 
85 DATA 3600,4800,7200,9600,19200 

90 FOR Х=0 TO 15 :READ М(Х) :NEXT X 

2500 PRINT:PRINT:PRINT"PRESS ANY KEY TO CONTINUE TEST" 
2510 IF INKEY$<>"" THEN RETURN ELSE 2510 

3000 PRINT:PRINT:PRINT"******* SERIAL INPUT TEST  ****xww" 
3010 POKE 14312,0 :REM SOUND BEEPER AT START ОҒ TEST 
3020 GOSUB 3500 


3030 FOR B-0 TO 15 
Listing 4 continued on page 62 


THEY INVENTED THE WHEEL... 


During 1978 a set of four business systems was developed 
for sale in the CP/M environment under the name 
"Peachtree Software". Since then, 


this software has been used in over 3000 —— 
installations, and sold through more than — 
150 retail outlets. During this period, — 


however, there was a split among 

the principals which resulted in a 

parting of the ways. It was decided one group would 
retain the "Peachtree Software" trademark and 

the second group would be restricted from competing 
with them for one year. We are now ready to market our 
business software to you under the name of “tnsoft Accountant" 


WE GAVE IT A NEW TWIST 


Thanks to the 2-80 Softcard'* by Microsoft, this software is 
available to Apple owners for the first time. It uses 
the standard Apple 40 character display and unlike 


the Peachtree version, does not require an extra 

16K memory card to run. All you need is an -— s 
Apple Il or Apple II Plus with 48K RAM, 2 drives, 

the Microsoft 2-80 Softcard™, DOS 3.3 and — 
a 132 column printer. We supply all ن‎ € 


programs, manuals and sample company 
data files to get you up and rolling fast. 


The deal of 19 


EXACTLY WHAT IS ІТ? 
This fully Integrated Business Software Package for 9355 includes: 


e GENERAL LEDGER — Will automatically post end of month transactions from A/A, AZP, and Payroll. 
Prints detailed company and department reports, optional comparative financial statements with 
current, YTO. budget, and last year (month and YTD) giving values and percentages. 

e ACCOUNTS RECEIVABLE — Instant customer account information (current and aged] with camplete 
invoicing with open item and statement capabilities. 

е ACCOUNTS PAYABLE — Tracks current and aged payables. Has extremely useful cash flow 
management reports. 

e PAYROLL — Calculates payroll for every type of employee while maintaining monthly, quarterly and yearly 
totals for reporting purposes in multiple states. User modifiable tax tables. W-2, 941's, etc. 

e MANUALS — Comprehensive user manuals for each module with start up aids, 290 pages. 
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ГІ APPLE I| 40 COLUMN SCREEN 3365 Sall ———ÓMG i PROTO ITEC 
О APPLE Il 80 COLUMN SCREEN 5365 NEFES a a сег ————— GÓP 
C) MICROSOFT 27-80 SOFTCARD™ 5320 adl ci —————M 
O SINGLE DENSITY 8" VERSION 8365 pnt let ت ت‎ em 

For machines such as ALTOS ura. 


Certified Check or Money Order. Visa and MC welcomed. Personal checks require 2 weeks to clear. At this price 
software is sold as-is without support. Warranty limited to “good copies" of disks. Sale is to end users only for use 
on one computer. Call for sample reports. 80 column APPLE version requires SUP-R-TERM board or equivalent. 


Appie D. CP/M Deartee Sattware and Marrosolt oce regi teced tiademmarks of Again Cengye Mr Deal Research Reus 58ewences Ine and Micrgsatt Cansurner Products. inc. respectively 


INSOFT CORPORATION 


259 Barnett Ad. Unit 2 а Medford, Oregon 97501 
503 7 779-2465 
Circle 38 оп inquiry card. 


Circle 72 on inquiry card. 


SAVE MORE THAN 20%! 


NORTH STAR — INTERTUBE — MICROTEK 
ZENITH — RCA-COSMAC — ITHACA 
THINKER TOYS — GODBOUT — SUPERBRAIN 


The xmartes! computers at the smartest price 


FACTORY ASSEMBLED 4 TESTED LIST ONLY 
HORIZON.1-32K DOUBLE DEN #2895 61994 
HORIZON-2-32K DOUBLE DEN 304% 2274 
HORIZON 2:32X-QUAD DENSITY 3595 2874 
WORIZON 2.84%. QUAD * HARD DISK 932% 1149 


HÜRLZON RAM ASSM SALE! 
HORIZON RAM KIT SALE! 


1874349 32K 74579 
19K-4114 32K-1485 


HORIZON CISK DRIVE SALE DOUB DEN SALE! 115 
NORTH STAR HARD DISK 18 Mh 4989 3838 
HORIZON PORTS, PARITYS, EDGE CONNECTORS. ЕТС. 

PASCAL FOR NORTH STAR DN DISK 199 190 
PASCAL PLUS 14, 18, oc 35 DIGIT PRECISION 249 
Powerful NORTH STAR BASIC.. The Bast... . 0... ener rere ,. FREE 
NSSE 1.22 & PO! TERRIFIC PROGRAMS ONLY 10 
NOÜRTHWORD 294 MAILMAN 234 ИГРОМАН 364 
RCACOSMAC VP 111 939 GODBOUT SPECTRUM 288 
MicreAngolo HI.RES GRAPHICS 1085 985 
ITHACA ҒКОЯТ PAREL COMPUTER 84Х 2195 2635 
T8002 CPU CARD 18-bit ITHACA 5-100 1053 
ITHACA MEMORY B/15-bit ВАК 885 845 
PASCALIZ+ THE SPEED KING 195 2% 
SEATTLE 8085 CPU 10 biı 556 НАМ ТЕК 8/10 18 
SSM KITS 2-86 CPU 221 VIDEO SRO ¥B2 4Mhz 412 
SYSTEMS GROUP RAM E4K А В Т атн: 599 
SYSTEMS GROUP RAM GAK BANK SELECT 783 
ECONORAM ЖҰ UNKIT 16K 219 249 
CENTRAL DATA 54K RAM 885 533 
DISCUSI2D A & T + CPM нн 934 
THINKER TOYS HARD DISK 26 Mb 4995 3845 
DISCUSI2 +2 1.2 Mbytes ААТ 1545 1283 
TARBELL OISK CONTROLLER DD 485 445 
SUPERBRAIN 2835 2395 
SUPERBRAIN QUAD DENSITY 3995 1995 


IENITH HEATH Z 29 48K 2895 2138 
INTERTUBE HI SMART TERMINAL 895 715 
EMULATOR 4 iN 1 TERMINAL 895 725 
ZEWITH HEATH SMART TERMINAL 885 718 
CAT NOVATIDN MODEM 128 189 
MICROTEK PRINTER 785 875 
DIP.81 PRINTER FRICTION FEED! 499 425 
АМАПЕХ PRINTER ПР 4501 1383 ANADEX ОР 8800 855 
NEC PAINTER Fost Typevrril Quality 2915 1193 
SECRETARY WORD PROCESSOR The Best! 85 n 
TEXTWRITER НІ Bock Writing Program 125 112 
GÜFAST NORTH STAN BASIC Speeder Upper 78 71 
ASSEMBLER PLUS DISASSEMBLER ONLY! 39 
A BASIC PROGRAM TRACER! + FANCY RERUMBEAING 99 
EZ-CODER Tronslates English to BASIC 7$ 71 
ECOSOFT ҒІНІ ACCOUNTING РКО 316 MICAOSTAT 225 
BOX OF DISKETTES 28 #180280 TUTORIAL 25 
Which Computers ars BEST? BROCHURE ................. FREE 
North Star Dacumentation relundabie wiHRZ 20 


ORDER 2 or more COMPLUTERS....BIGGER DISCOUNTS 
ҰҒ WE WILL BEAT OUR COMPETITION'S PRICE! 
FACTORY ASSEMBLED & FACTORY WARRANTY 


AMERICAN 
SQUARE COMPUTERS 


KIVETT DR » JAMESTOWN NC 27282 
(919)-889-4577 
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Listing 4 continued: 


3040 
3050 
3060 
3070 
3075 
3080 
3090 
3100 
3110 
3120 
3130 
3140 
3145 
3150 
3155 
3160 
3170 
3180 


NEXT 715) | 


GOSUB 3600 


PRINT"CHECKING ";N(B);" BITS PER SECOND" 


FOR X-1 TO 10 
OUT 251,2(X) 

IF B«5 THEN GOSUB 3950 
S=INP (234) 


IF S1>0 THEN 3800 

IF S AND 128=0 THEN 3850 

D=INP (235) :1F D<>Z(X) THEN 3900 
NEXT Х 

NEXT B 

RETURN 
PRINT:PRINT:PRINT"*3 AW qe 
POKE 14312,0 
GOSUB 3500 
FOR В-0 TO 15 
GOSUB 3600 


START 
FOR ZIX1»Q, 1, 2, 4, 
B, 16, 52, 64, 128, 255 


SET ZIX| VALUE ON 
TEST -UNIT 
PRINTER-OUTPUT PORT 


15 
MASTER- 
UNIT PRINTER-!NPUT 
PORT . IX) 


IS 
TEST -UNIT 
PROGRAMMING- 
PLUG INPUT 
(УХ) 
2 


(S 
TEST-UNIT 
PRINTER-INPUT 
PORT "г (х) 


15 

THIS THE 

LAST 2(Х1 

VALUE 
Р 


ЕХІТ 


SERIAL OUTPUT TEST 
:REM SOUND BEEPER AT START OF TEST 


:REM LOAD MASTER UNIT WITH OUTPUT DATA 


:REM READ TEST UNIT STATUS REGISTER 
S125 AND 56 : REM MASK OR,PE, AND FE 


FF FF жап 


Listing 4 continued on page 64 


PRINT “TEST UNIT 
PRINTER OUTPUT 
PORT BAD-FAILED 

ON DATA BYTE" ZIX} 


PRINT “TEST UNIT 


BYTE" 2{Х] 


PRINT "TEST UNIT 
PRINTER INPUT PORT 
BAD-FAILED ON 
DATA BYTE" ZIX} 


Figure 5: Flowchart showing the sequence of operations of the parallel I/O test pro- 


gram, 


Circle 39 on inquiry card. ك‎ 


The trouble with video terminals today 
is that most of the low-cost models just don't 
have the performance to handle your tough 
applications. And the few that do are usually 
not compatible with your existing system. But 
now, Intertec has resolved this age old 
dilemma with the introduction of its new 
Emulator™ Video Terminal. 

The $895* Emulator™ performs exactly 
as you command. With the depression of just 
a few keys, Emulator users can select 
terminal control codes of any one of four 
popular video terminals. The Lear-Siegler 
ADM-3A. The Soroc 10-120. The DEC VT- 
92. Or the Hazeltine 1500. Incredible! It's like 
having four terminals for the price of one. 


“Quantity one - Dealer inquiries invited. 


But, best of all, not only does the 
Emulator replace these terminals, it outper- 
forms them by offering enhanced user- 
oriented features. Features that those other 
terminals just don't have - at any price. 

Standard Emulator" features include: a 
sharp, crisp 12" non-glare screen with a full 
24 line by 80 column display. Twin RS232C 
serial ports - one for the host computer and 
one for your printer. Four separate Cursor 
Control keys. А separate 18 key numeric pad. 
Keyboard selectable baud rates and operating 
modes. And, a host of visual attributes. 

No matter which dumb or smart terminal 
you're using today, don't buy another until you 
check out our new Emulator". You'll get the 


= ЕЕН, DALA JEN 


performance of four terminals for the price of 
one. And you'll probably save hundreds of 
dollars over the price you paid for your last 
terminal, Plus, you'll get unparalleled relia- 
bility, nationwide service and quick delivery. 
Call or write us today for all the details. 
Intertec terminals are distributed worldwide 
and may be available in your area now. 


JEA EM INTEXTEC 
2300 Broad River SYSE EMS. 


Circle 40 on inquiry card. 


CHOOSE... 


Choose an Apple Desk 


А compact bi-level desk ideal far an Apple 
computer system. This 42" х 3175" desk comas 
with a shelf to hold two Apple disk drives. The 
top shelf for your TV or monitar and manuals 
can also have an optional paper slot to accom- 
odate a printer. 


Choose a Micro Desk 


Get your micro computer off the desk top and 
into the micro shelf under our Designer Series 
desks. Suitable for the North Star, Dynabyto, 
Vector Graphics, and Altos computers. The 
desks come in a variety of sizes and colors. 


Choose a Mini Rack 


Mini racks and mini micro racks hava standard 
venting, cable cut outs and adjustable RETMA 
rails. Choose a stand alone bay or a 48", 60", 
or 72” desk model in a variety of colors and 
wood tones. À custom rack is available for the 
Cromemco. 


Choose a Printer Stand 


The Universal printer stand fits the: 


Centronics 700's Diablo 1600's & 2300's 
Dec LA 34 T.I. 810 & 820 

NEC Spinwriter Okidata Slimline 

Lear Siegler 300% Anadex 9500's 


Dalivery in days on over 200 styles and colors 
in stock. Daalar inquiries invited. 


ELECTRONIC SYSTEMS 
FURNITURE 

COMPANY 

17129 S. Kingsview Avanue 


Carson, California 90746 
Telephone: (213)538-9601 
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Listing 4 continued: 


3190 РВІМТ"СНЕСКІКС 
3200 FOR Х=1 TO 10 
3210 OUT 235,2(X) 
3220 IF B«5 THEN GOSUB 3950 
3230 S-INP(250) 
3240 51=5 AND 56 


":N(B) ;" BITS PER SECOND" 
¿REM LOAD TEST UNIT WITH OUTPUT DATA BYTE 


:REM READ MASTER UNIT STATUS REGISTER 
:REM MASK OR,PE, AND РЕ 


3250 IF S1»0 THEN 3800 

3260 IF S AND 128-0 THEN 3850 

3270 D-INP(251) :IF D<>2(X} THEN 3900 
3280 NEXT X 

3290 NEXT B 

3300 PRINT:PRINT:PRINT"TEST COMPLETE" 
3310 RETURN 


3500 OUT 232,0 :0UT248,0 :REM RESET MASTER AND TEST UNITS 


3510 


OUT 234,228 :OUT 250,228 :REM SET BOTH UNITS FOR 8 BITS, 


3520 REM EVEN PARITY AND 1 STOP BIT 


Photo 5: Close-up of RS-232C connector on the unit under test. The circuit on the per- 


3530 RETURN 
3600 OUT 233,B+B*16 :OUT 249,B+B*16 :REM SET EQUAL BAUD RATES 
3610 RETURN 
3800 PRINT"STATUS BIT ERROR":GOSUB 2500 :RETURN 
3850 PRINT"NO DATA RECEIVED":GOSUB 2500 :RETURN 
3900 PRINT"WRONG DATA RECEIVED":GOSUB 2500 :RETURN 
| 3950 FOR A=0 TO 60 :NEXT А : RETURN 


forated board is a 0.25-second monostable multivibrator (one-shot) activating a low- 


voltage beeper. 


Text continued from page 58: 

is 800 Hz, then the information will 
go out at 50 bps. If, on the other 
hand, the clock is 153,600 Hz, the in- 
formation will go out at 9600 bps. 
The only difference to the program- 
mer is that, at 9600 bps, he can 
transmit the next byte sooner. 

To read the incoming data, the pro- 
gram periodically reads the UART- 
status register as would be done with 
any input port and checks to see if the 
DAV (data available) Нар is set. 
When that occurs, the program reads 
the data from the UART and resets 
the DAV line. Similar I/O-port 


manipulations accomplish error 
checking and option setting. 

This can be done in BASIC just as 
well as in assembly code—only, not 
quite as often. We may be able to 
send data at 19,200 bps, but it can be 
sent by BASIC only at about 10 
characters per second. Similarly, we 
may be able to read data from the 
UART in BASIC at 19,200 bps, but it 
also better not come any faster than 
10 characters per second. 

Since we сап contro] the rate at 


which we send data, we can easily 
Text continued on page 70 


YOU WILL FIND 
WHAT WE DID! 


T1 ~ X Input Signal: 1.0+0.2V P-P 
Specifications KG-12C composite Vidao sync. 


negative, fully compatible, 
Input Impedance: 75 ohms 
CRT: 12”, 907 deflection 
CRT Color: Green P31 phosphor 
Video Amplifier Bandwidth: 18 MHz 
Display Format: 25 linas of 80 charactars 
Scan Frequency: Horizontal —15.75 KHz Vertical —80 Hz 
Power Requirement: AC 117 volts 50/60 Hz 
Size: 11%" high x 12%” wide x 12" deep 
Weight: 16 Lbs 


BAT: : | 
ІНСН GREEN MONITOR UISPLAY 


CET WITH PHOSPHOR | 


MIEMING MUCH ҒА "41 (GREEN) MAKES 
"à TL SIER AND 5 ы. 
LOVER DISPLAY “RADON SCREEN 


ШЕ)” 


їз IT MUCH SHARPER 
CTERS WITH 


9 98 CHARA | 
SURE HUTH LHR a ce 
- "E tm TERS AND GRAPHICS 
i. PATIBLE TQ ALMOST ALL 
LIVE 
VER ANO GHogy FREE IMAGE 
1A CONPUTER wiry 
' DOES jy 


SYSTEM 


% BMC INTERNATIONAL(USA), INC SMG INTERNATIONAL 


SUITE 600, UNION BANK BLDG., 
11222 LA CIENEGA BLVD., INGLEWOOD, CA90304 
TEL (213) 641-4588 TLX 182379 BMC USA ING 


Circle 41 on inquiry card. 


No. 27, 5-CHOME, ТАМІМАСНІ, HIGASHI-KU, 
OSAKA 540, JAPAN CABLE “ВМСІМТ” OSAKA 
PHONE: OSAKA 768-7791 TELEX: 64930 NISEMIC 


Circle 42 on inquiry card. 


| Order these 
heavy duty industrial 


ph ar lig кетер specs in TEST UNIT 85-252 DIAGNOSTIC CABLE MASTER UNIT 
the industry, finest components and DB-25 CONNECTOR 08-25 CONNECTOR 
workmanship, IEEE standard for 29-01818 ст5187)_ е 
8-100 bus. 
"n RTSIBOI | DSRIB6) "1 
apa Alias) 
چس‎ 0185) 
276 DSRIBS) 
Guaranteed to operate with Cromemco, 
North Star and most other S-100 systems. CTS (B7) 
All manuals include applications programs سک‎ 
ا‎ DIP switch selectable port base 
address, 
c3 1 AD сз 
A/D MODULE RD TD 
Dependable ng -Speed analog-to-digital ا ا‎ 
conversion. 12-bit precision. 32 single- | GND GND 
ended input channels, or 16 true differen- «І------------------------------<7) 


tial inputs. High-speed sample and hold 

amplifier. 25 sec conversion time. Preci- 

sion analog multiplexer. Vectored inter- Figure 6: Schematic diagram of the RS-232C interconnection cable between the master 
rupt capability. Optional instrumentation and test units 

amplifier with gain from 1 to 1,000. , 
ДІМ-12, standard input module with 


instrumentation amplifier ........ $725 
AIM-12B, ma t module only ...... 9635 NOTE: 
AIM-118, 11-bit precision module . $575 AIX) = TEST UNIT OUTPUT 
SETTING 

D/A MODULE BIX)* Нит еа 
и independent ердім for digital-to- — кант Аса INPUT READING 
analog conversion. 12-bit precision over а 
full O° to 70°C range. Jumper selectable od So — 7 
outputs. Binary or 275 complement digital COMBINATIONS: INPUT READING 
inputs. Flexible bit-mapping jumpers allow AIX}. 00, 10, 01, AND 11 


compatibility with any existing 1/0 mapped 
software (either 12- or 8-bit). Super 
пиар ogramming. 

AOM-12, output module ......... $495 


REAL TIME CLOCK 
Features new OKI CMOS clock chip for 
day, date, hours, minutes, and seconds. 
12 or 24 hour time format. On-board bat- 
tery backup. Full year operation without 
ey replacement, Read or write time 


| directly from 1/0 port. Vectored interrupt 
GLK-24 $250 


eant k NH BR "EU "2 * 9? 9 à h E & 8 $ 9 4 


15 
BIXI» AIX) NO 
е 
PRINT “MALFUNCTION 
ON OTR OR 


RTS OUTPUT 
SIGNALS" 


| ALSO AVAILABLE: Industrial control gut- 
| put current module, 4-20 mA — $395. 
onvolatile CMOS memory, 250 nsec, 4K 

with battery backup — $395. 

8K CMOS memory — $590. 16K CMOS 

7 memory — $990. Thermocouple compen- 
| sation module — 5350. 


PRINT “MALFUNCTION” 
ок R S 


OR CTS INPUT 
SIGNALS" 


California; add 6% tax. 
Money back guarantee. 10-day trial. 
OEM and dealer inquiries invited. 


COMBINATION 
OF AIX] BEEN 
in. n 


| | YES 


T 
| 


system reliability systern integrity 


| DUAL SYSTEMS CONTROL CORP. E i | haki 
| 1825 Eastshore Hwy., Dept. B EA 7: Flowchart showing the sequence of operations of the RS-232C handshaking 
| Berkeley, CA 94710 (415) 549-3854 i 
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SERIAL INPUT TEST 


FOR NIB! DATA RATES: 

50, 75, 110, 134.5, 150, 300, 
600, 1200, 1800, 2000, 2400, 
3600, 4800, 7200, 9600, 

AND 18200 BITS PER SECOND 


SET TEST UNIT AND MASTER 
UNIT TO THE SAME 
DATA RATE 


SET TEST UNIT AND MASTER 
UNIT TO: 8-BIT WORD, 
1 STOP BIT, ЕУЕН PARITY 


FOR 7(Х) DATA BYTES*0O, 1, 
2, 4, 8, 16, 32, 64, 128, 255 


OUTPUT ZIX) DATA BYTE 
FROM MASTER UNIT 
TO TEST UNIT 


READ ТЕ5Т-ММІТ 
STATUS REGISTER 


E 
TEST-UNIT 
DATA-INPUT BUFFER 
FULL AND NO 
айы ан 


МЕХТ В 


NO 


PRINT 
"STATUS BIT ERROR" 


READ DATA AVAILABLE 


IS 
TEST -UNIT 
INPUT-DATA BYTE 
«2(Х) 


PRINT 


"WRONG DATA RECEIVED" 
NEXT X 
HAVE 


10 DATA BYTES 
BEEN TRANSMIT TED 
Р 


YES 


HAVE 
ALL 16 DATA 
RATES BEEN 
CHECKED 


NO 


Figure 8: Flowchart of the sequence of operations of the serial input and output tests. Figure 8 continued on page 68 
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Figure 8 continued from page 67: 


NEXT 8 


NEXT X 
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o SERIAL OUTPUT TEST 


FOR NIB) DATA RATES: 
50, 75, 110, 134 5, 150, 300, 


600, 1200, 1800, 2000, 2400, 
3600, 4800, 7200, 9600, 
AND 18200 BITS PER SECOND 


SET TEST UNIT AND MASTER 
UNIT TO SAME DATA RATE | 


SET TEST UNIT AND MASTER 


UNIT TO: B-BIT WORD, 
1 STOP BIT, EVEN PARITY 


FOR 21X) DATA BYTES” 
0, 1, 2, 4, 8, 16, 32 
64, 128, 255 


OUTPUT DATA BYTE FROM 
TEST UNIT TO MASTER UNIT 


READ MASTER- UNIT 
STATUS REGISTER 


PRINT 
"STATUS BIT ERROR" 


READ DATA AVAILABLE 


MAS 
UNIT DATA -INPUT 
BYTE*ZIX) 
а 


PRINT 
"WRONG DATA RECEIVED" 


10 DATA BYTES 
BEEN TRANSMITTED 
P 


EXIT 


YES 


HAVE 
ALL 16 DATA 
RATES BEEN 
CHECKED 


NO 
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That's right, If you can find a lower price іп this кенішін for any of the items listed in this ad, we én, — our price 


below our competitor's price. See each box below to determine how much EXTRA we will cut off of THEIR price lf we're not 
lowest. Please consider the competitor's shipping charges, OUR SHIPPING IS FREE!* 


Ф. 


ТТЛП 


FLOPPY DISKETTES 
& SUPPLIES 


IF YOU CAN FIND A LOWER PRICE IN 


и 
>> dass PRICE, ТНАТ5 OUR 


Call For Quantity Discounts 


Verbatim Diskettes (box o! 10) 
5," MD525.0! solr 10 or 16 
4%.” MD577.01 quod soft, ID or 16 
8  FD34-1000 sol 
8^ FD32-1000 hard 
8” FD34.8000 double density salt 
B^ FD32-8000 double density hard 


Printwheels (specify style) 
Qume оғ Diablo | 


Labefs 
3'à"x15/18" {$000 labels} 
Other sires and quanhties 


DULL 


IF YOU САМ FIND А LOWER 
PRICE ІМ THIS MAGAZINE ОМ 
ANY ОҒ THESE PRINTERS, 
DEDUCT $10 FROM OUR СОМ- 
PETITOR'S PRICE, THAT'S OUR 
PRICEI 


Paper Tiger IDS-440G 

Paper Tiger IDS-460G 
Anadex DP-8000 . 

Anadex DP-9500 

TI-8)0805sic .. . 

Centronics 737 

МЕС 5500 D w/ Bidretal Booed 
NEC 5530 

VISTA Daisey Wheel Printer 


Ha кома RE 


IF YOU CAN FIND A LOWER PRICE IN | | 


THIS MAGAZINE ON ANY OF THESE 
ITEMS, DEDUCT 5% FROM OUR COM- 


PETITOR'S PRICE, THAT'S OUR PRICE! | | 


Novalion CAT Modem .... 
Novation D-CAT Modem 
16K Memory ki! 

Isolators и 

Shugort 35tr Drive 

Pertec or MPI 401r Drive 
Lobo Drives 

Motchless Drives 

Percom Doubler 

Percom Seperotor 

AIM-65 Computer 

71.99/4 Computer | 
California Computer Systems Bds CALL 


Symtec Computer Boards CALL 
Mountain Hordwore Boords CALL 
Green Screen .. | 22517 


co | Qume 5/45,5/55 
Diablo Hy Type Il Езсоп IBM Interfoce 
Qume Sprint 
Cenrtronies Zip Pack 


MANY OTHERS Call For Other Printers Call for Other Hardware 


ЭШ em ШИП, ШШШШЕИШИЙШ ШЕ = 


4636 Park Granada 
Calabasas, Ca. 91302 


ЕЕ = SPECIAL #3 
E | и аа Н you purch 
> ( H للا‎ NEWDOS BO lor the regulor 


| 


price ol $149.00 

we will give you 10 VERBA TIAA س‎ 
га, 

DISKETTES AND o plastic library [feo с 

cose ^ А 


dl 


FREE 
TOTAL $149 00 


b 


n 
L 


SPECIAL #6 


| SOFTWARE DEALS--If you want 
lo purchase any software fin- 
cluding — Utdities, Operating 
Systems. Games, Buisness Pro- 
grams, eic. j 
autoamatcolly deduci from 10*, 
ta 40%, off the regular retail 


T 


For phane orders CALL: 


(213) 883-8594 


‘FREE shipping on gil orders over $20. Vina ond Master Card ес Tn All never шпагі offers aed ат supply lasts, Please odd 2 00 jar ali COD — Made coll for stems nol listed. We RA 
ly answer any questions on all of aur hardeare. во асаган. and supply needs Quamtily discounts ovailabla. School purchase orders accepted. Please remember to ligure competitors shipping ond 


handling charges when arriving ot rever undersold price. 
" ы Circta 32 on inquiry card. 


ENTREPRENEURS 
NEEDED =: no 


The shortage of knowledgeable dealers/distribuiors is ihe #1 problem of microcomputer 
manufaciurers. Over 300 new systems houses will go into business thia year, bul the number talls 
short of tha 1200 needed. It [s estimated that the nationwide shortage of consultants will be over 
3000 by 1981. The HOW TO manuals by Essex Publishing are your best gulde to start participating 
in the continued microcomputer boom. 


HOW TO START YOUR OWN SYSTEMS HOUSE 
6th edition, March 1980 


Written by tha founder of a successful systems housea, this faci- 
filled 220-page manual covers viriually all aspecis of starting and 
operaling a small systems company. It із abundant with usaful, 
real-life samples: contracts, proposals, agreements and a complete 
e: plan are included in full, and may be used immediately by 
the reader. 


Proven, fisld-tested solutions ta tha many problems facing the 
small systems house are presented. 


From ihe contents: 


е New Generation of Sysiams Houses % The SBC Marketplace e 
Marketing Strategies * Verlical Markets & IAPs • Competetive 
Position/Pians of Major Vendors * Markel Segment Salaction & 
Evaluation е Selection of Equipment & Manufacturer е Make or Buy 
Decision * Becoming a Distribulor е Getting Your Advertising 
Dollar's Worth е Your Satesmen: Where to Find Them + Producl 
Pricing * The Selling Cycla * Handling the 12 Most Frequent Objec- 
tions Raised by Prospects * Financing for the Customer » Leasing 
$35 No. 10 * Questions You Will Have to Answer Before the Prospect Buys  * 

" Producing the System =  Inslallation, Accaptance, Collection = 

Documentation * Solutions to ihe Service Problem © Protecting Your Product * Should You Start 
Now? =» How to Wrile a Good Business Plan œ Raising Capital 


HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT 
HOW YO BECOME by Leslie Nelson, May 1980 


А ынын. independent consultants are becoming a vilally Important factor in 
Ihe microcomputer field, filling Ihe gap between tha computer 
COMPUTER vendors and commercial/induatrial users. The rewards of tha 

consultant can be high: freedom, mare satislying work and doubled 
CONSULTANT or tripled income, HOW TO BECOME A SUCCESSFUL COM- 
PUTER CONSULTANT provides comprehensive background infor- 
tv LESLIE MELSON mation and step-by-step directions lor those interested lo explore 
this lucrative Held: 


v Established consulting markets е How to get slarted * Itemized 
Start-up costs е Are you qualified? « Beginning on а part-time basis 
е The Marketing Kit е Should you advertise? * Five marketing tips 
ESSCA FUBLISHINGÓ е Gatling fres publicitye How much to charge е When do you need a 
$2. | No. 1 contract? » Sample proposals е Which jobs should ba declined « 
а Fulure markeis е The way lo real big money * Avoiding the legai 
pitfalls « Haw consultants" associations can help you е The National Regisiter of Computer Con- 
sultants * Ном others did it: real-life sample cases 4 and much mora. 


FREE-LANCE SOFTWARE MARKETING 3rd edition, June 1980 


FREE-LAXCE Wriling and selling computer programs as an independent is а 
business where е you can get started quickly, wilh little capilal 

SOFTWARE investment * you can do it full time or part time е (he potential 
MARKETING profits are almost limilless. Since the demand tor computer 


software of all kinds is growing at an explosive rate, the conditions 
for the small enirepreneur are oulstanding. | 


This manual will show you how to sell your own computer pragrams | 
using Іһезе proven techniques: * direc! to industries * through | 
consulling firms * through manufacturers of compuler hardware 

“ in book form » mail order е through computer stores. It will 
shaw you how to profitably sell and license all types of softwara 


ы 
ME OES 


ranging from sophisticated analylical programs selling for thou- 
sands of dollars, down ta simple accounting routines and games for 
personal computers. 


The book will guide you step by slep through the process af | 
$30. No. 32 marketing, advertising, negotiating a contract, installing software, 


БЕКА PUBLICATIONS 


training users and providing maintenance and support. It also contains sample software contracis 
tha! have been used in actual software transactions. Also included are tips on how to negotiate with 
a large corporation, ways of avoiding personal liability, techniques for obtaining (rea computer time 
and hints оп how to run a free-lance soliware business while holding a full-time job 


Ей кедер icm TO m n——y—— o 4 дш 
ESSEX PUBLISHING CO. бері. 2 
285 Bloomfleld Avenue * Catcdwall, N.J. 07006 те wF 


Order books by number. Send check, monay order (U.S.$), VISA or Master Charge #. 
Publisher pays 4th ciass С уң For Alr Mail shipping add $2.50 per book іп USA and 
Canada, $5.00 in Europe, $8.90 slsawhera. N.J. residents add 5% sales tax. 


[1 No. 10 D No.18 O NO. 32 O Check enclosed O Credit card 


Address 

SM. аьа او‎ 

Card # ааа... 
For faster shipment on credit card orders call (201) 783-6840 between 9 and 5 Eastern time. 


i 
à 
| 
| 
| 
! 
i Nama 
j 
! 
| 
i 
! 


70 December 1980 © BYTE Publications Inc Circle 45 on inquiry card. 


Text continued from page 64: 

send it at a rate that can be digested. 
The UART's function is primarily cer- 
tified by the conversion/transmission 
and reception/reconversion process 
rather than the number of characters 
it can send through the wires, If it 
works for 1 character per minute, it 
wil work for 100 characters per 
second. In truth, though, 1 decided to 
settle on 10 bytes which exercise each 
bit and to send each byte with parity 
enabled. The entire test, automatical- 
ly checking thirty-two data rates, 
takes 39 seconds. 

You might ask, as an afterthought, 
why I didn't just loop the input to the 
output on the test unit and check it 
that way, rather than utilizing a 
separate communications channel. 
The typical failure on a data-transfer- 
rate generator is that it sticks at one 
frequency for a group of data-rate 
settings. If this malfunctioning clock 
signal is simultaneously applied to 
both the transmit and receive sections 
af the UART under test, the data in 
and out will still be synchronized and 
no error will be detected. The only 
true test is to send data at a known 
rate from an external source and try 
to read it. 


Conclusion 

Ав you think about this presenta- 
tion and consider possible applica- 
tions, keep in mind that there are 
limitations as well as strengths in any 
high-level language. First, common 
sense should tell you that high-level 
languages suit only smaller applica- 
tions. BASIC gets bogged down in 
both programming confusion and ex- 
ecution time as programs get larger 
than 4 K bytes, 

On the other hand, appreciate it as 
a learning tool for understanding con- 
trol applications with limited stress 
on the programmer. BASIC is an ex- 
cellent language for becoming in- 
troduced to man-machine interfacing. 
А good programmer will not stop 
there and will soon become interested 
in more complete languages such as 
FORTH and tiny-c, which can be ex- 
panded to meet the specific problems. 

You have to start somehow, and 
this way is fairly painless. W 


Next Month: 

Are you blacking out the 
neighborhood with your computer? 
EMI (electromagnetic interference) 
will be discussed. 
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Introducing 7 data-shield- 
ing improvements from 
Verbatim for greater disk 
durability, longer data life. 

Improvements to protect 
your data from head-to-disk 
abrasion. Improvements to 
shield your data against loss 
due to environmental condi- 
tions. Improvements that'll 
deliver a ү ым lifetime of 
trouble-free data recording, 
storage and retrieval than 
ever before possible. 

It's all made possible 
by Verbatim, with these 
improvements: 

1. А longer-lasting lubri- 
cant. Our new lubricant is 
more resistant to diffusion, to 

'rotect against data-destroy- 
ing head-to-disk contact. 

2. An improved liner. 
Our new liner cleans and 


4 И) меги Corp кзг 


{now for the p 


7 laa m tm. 
removes debris better. ІІ also Verba ae 
enables more lubricant to | 
reach the recording head, 
protecting against head wear. 

3. A thicker, more dura- 
ble coating. Our disks have 
a more uniform oxide coating 
for more adhesive and co- 
hesive strength. We've also 
made it thicker; providing 
10% more protective lubri- 
cant and an optimized signal 
resolution for the new record- 
ing heads. 

4. Advanced polishing 
techniques. Our burnishing 
makes our disks uniformly 
smooth, for better data trans- 
fer, less head wear. 

5. Reinforcing hub rings. 
All Verbatim disks are avail- 
able with hub rings to aid in 
registration, eliminate slip- 
page, reduce errors, and give 


r ar 


formance ofa 


better alignment repeatability. 

6. Testing standards that 
go far beyon any stand- 
ards. Every Verbatim disk 
meets or exceeds the most 
demanding of IBM, Shugart, 
ANSI, ECMA and ISO stand- 
ards-because we insist on 
¦ Verbatim being the industry 
standard of excellence. 

We analyze raw materials 
down to their molecular con- 
tent. We subject every coatin 
batch to more than 70 chemi- 
cal, magnetic and electrical 
tests. Two separate test groups 
employ life-cycle tests using 
more than 400 disk drives 
from every manufacturer. And 
we conduct “worst case” test- 
ing of every bit of every byte 
of every track of every single 
disk. All to insure that Verba- 
tim disks always pass the ulti- 


Circle 47 on inquiry card. 


e 


mate test: satisfying you. 

7. А 100% Error-Free 
Certification that means 
more than just “100% error- 
free’ Our certification isn't 
based on random sampling, 
or statistical averaging. Rather, 
it's based on extensively test- 
ing every single disk. So we 
can state that our disks really 
are 100% error-free, and back 
it up with a one year warranty. 


“Try new Verbatim far the 
performance of a lifetime? 


Dungeon Campaign 
Gregg Williams, Editor 


One of my favorite games for the Apple II is Dungeon 
Campaign, from Synergistic Software (see “Аға Glance" 
box for details). I cannot think of any game that causes 
such delight in playing, and I cannot think of a game that 
offers 50 much entertainment per unit of program. 
Dungeon Campaign is an example of fine game design 
and expert use of limited resources. Even though it does 
not use either game paddles or high-resolution graphics, 
it is far more entertaining than most games that do. 

When the game begins, the computer draws four levels 
of mazes and erases them (this takes a minute or two). It 
has just created the maze that you will explore. After the 
full maze has been created, the program places you in the 
middle of a blank area that represents the top level of the 
maze. You use five 1-keystroke commands (U, D, R, L, 
and J) to move your explorer group (shown as a red 
square) up, down, right, or left (J for jump can precede 
any of these commands to jump over a square that might 
contain danger) Ав you move in the maze, adjacent 
walls become visible, allowing you to explore the level 
you are on. If you are lucky in your explorations, you 
will find some treasure, your group of explorers will not 
be totally destroyed, and you will leave the bottom level 
of the maze, thus winning the game. 

The object, of course, is to find treasure; but in your 
explorations you may find stairways, pit traps, monsters, 
poison gas, man-eating dragons, and several other in- 
habitants; I will not tell you about these others to give 
you the surprise of discovering them. Combat with dif- 
ferent kinds of monsters is resolved by die rolls for each 
side and subsequent computation (all done by the pro- 
gram); this gives the program an entertaining Dungeons 
and Dragons-like flavor. 

The program is, at times, subtle. For example, some- 
times the bottom level is drawn with the single exit 
blocked off (the maze is randomly created for each 
game). At first, I thought there was no way to leave the 
maze and win the game. But, in a later game, I discovered 
a "magic carpet" treasure that can be used only once to 
take your explorers over walls. This is an indication of 
the sophistication of this seemingly simple (but always 
enjoyable) game. 8i 
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Photo 1: А partially explored maze in Dungeon Campaign. The 
red and green squares in the middle of the display are the ex- 
plorers and a group of zombies, respectively, that are about to 
do battle. The thick white lines denote a stairway, while the 
light blue square near the bottom represents a hazard of un- 
known kind (at the moment). 


At a Glance 


versions supplied in each 


package) 


Computer 
Apple II or Apple II Plus, 
with 32 K bytes of 
memory (16 K bytes for 
cassette Integer BASIC 
version) 


Name 
Dungeon Campaign 


Type 
Low-resolution color 
graphics game 


Manufacturer 
Synergistic Software 
5221 120th Ave SE 
Bellevue WA 98006 
(206) 641-1917 


Documentation 
Instruction sheet plus in- 
structions in program 


Price 
$15 cassette, $17.50 disk 


Features 
Sound effects through 
Format Apple II speaker 
Cassette tape or 5-inch 
disk Audience 
Game enthusiasts of all 
Language ages (simple enough for 
Applesoft and Integer children) 
BASIC versions (both 


Ch s You Make On the Screen Become 
| e est The es to the File. 

Full screen editing is the fastest and easiest method of 
т editing all types of text files. Straight forward enough for 

| А | novices, yet also the choice of professionals. VEDIT is a 
news Е n proven full screen editor with unequalled features. You will 
| . appreciate that you can easily edit 10 times faster than with a 
command editor. Since VEDIT is customizable, it adapts to 
С [> / nU your applications and preferences, instead of requiring you 

| / V to adapt to it. 

/ нин ль | й 

VEDIT is ideally suited to program development and it's 


— | special features make it the most valuable development tool 
4 | a programmer can have. VEDIT appeals to word processing 
users too. Many simple text editing tasks, such as mailing 


lists, are faster and easier to do with VEDIT than with more 


| | complex word processors. 
LA scr en Features of VEDIT: 
A E - Full screen editor with status line and cursor. The screen 


continuously displays the region of the file being edited. 
Changes are rnade by first moving the cursor to the text you 
wish to change. You can then overtype, insert any amount af 
new text or hit a function key. These changes are 
immediately reflected on the screen and become the 
changes to the file. 

Full array of cursor movements with single 
key movement to begin and end of lines and to 
tab positions. 

Function keys for character delete, line delete 
and allowing line splitting and concatenating. 

Text movement is very easy using a text 
register. 

Flexible command mode allows global 
search and substitute, repetitive editing 
operations. 

File handling allows files to be merged on input, split on 
output, drive selection and more. Blocks of text are readily 
copied from one file to another. 

Disk buffering can autornatically perform Read/Write for 
files larger than available main memory. 

Tabs settable to any positions. Tab key inserts tab 
character or spaces to next tab position. 

Extensive 60 page, clearly written manual with sections for 
both the beginning and experienced user. 


You Customize the Fastest Editor for 
Word RM, C-Basic, Fortran and 


North Star Sorcerer 
Heath H8/H89 TRS-80 Model I 
Super Brain TRS-80 Model Il 
Most other CP/M Systems with 
CRT or Memory Mapped Displays. 


Keyboard layout for all cursor and function keys. 

Your screen size. (Up to 70 lines, 200 colurnns). 
Default Tab positions and various parameters. 

Scrolling methods. 

Cursor type, blinking, reverse video. 

Its ideal for diverse hardware, keyboards and applications. 
For OEMs too. 


Ordering: Specify your CRT terminal type, video board or 
microcomputer, the 8080/280 or 280 code version, and disk 
format required. 


CP/M 
CUSTOMIZABLE 

FULL SCREEN EDITOR VISA and MASTER CHARGE Welcome. 

Attractive Dealer Terms. 


Compuview Products, Inc. 
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Since КААМ" was introduced in 1979 it has fast become known as the 
users. Now, after hundreds of requests we have added MULTI-KEY, 


IBM/3?0 users һауа VSAM (Virtual Storage Access Method) to 
provide fast, flexible keyed-access to their data. Now SUPER 
KRAM (Keyed Random Access Method), from United 
Software of America, gives Apple and Pet users the same 
flexibility, substantially increasing the processing power of the 
Apple and Pet. 


Until SUPER KRAM the only "random access" capability in 
the Apple and Pet consisted of a crude form of "relative 
record" processing. While this is usable for very simple 
applications, it falls far short of the needs of today's business 
and analytical applications. Using SUPER KRAM records 
may be processed by any one of multiple "Key" values, which 
may consist of any kind of data: numbers, letters, special 
characters, etc. Even Apples's long-awaited DOS 3.3 doesn't 
have anything like this!! 


(М "2.0 Regular Features 

» Written in 6502 machine code 
Basic compatible 

» Create/Open a dataset 

| Put record by key 

s Add & delete records by key 
Get апу record by Full/Partial key 

е Access by апу key in as little as 

‚2 sec. (.1 sec. with Corvus disk) 

Supports multiple disks 

Read next or previous record 

| Dynamic space allocation 

. Dynamic space reclamation 

e Dynamic index compression 
Files never need reorganization 
Compatible with language systems 


KRAM" 2.0 Only $99.95 


APPLE / ATAHI 


"Precise, humanized, well documented an excellent value" are the applauds being given 


3-D 
ANIMATED 


GRAPHICS 


Written in machine code. 


Look for the RED-WHITE-BLUE 
United Software Display at your local 
computer dealer, or send check or 
moneyorder, plus $3.00 shipping to: 


750 3RD Avenue, AMERI 


New York NY 10017 


(212) 682-0347 Telex 640055 
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The Program made famous on National TV! 


APPLE WORLD turns your Apple into a sophisticated graphics 
system capabie of creating animated three-dimensional color 
images, projecting them in true perspective on the screen. rotate 
tham, move them closer, furiher away, and many other exciting and 
imaginative things. 


Draws objects with 65,000 points per side. 


A powerful screen-oriented text editor is included lo facilitate 
image formation. This program was recently featured on Tom 
Snyder's Prima Time Saturday TV Show and is now available lor 
sale. 


APPLE WORLD'S powerful editor is so easy 10 use that children will 
love it. You can now "sketch" your dream house, boat, car, or 

fantasy empire. Then view it as it would be seen from 10,000 feet, or 
you can ZOOM in until the screen is filled with a doorknob. You 
could then go inside and move from room to room examining 

furniture placement as your screen rotates within Ihe room. (Images 
or specific parts of images can easily be saved to disk or printer, 


Does all this sound like science fiction? You won't ihink so after you 
have visited Apple World. 


Introductory Price $59.95 


36 page manual included 


For 48K Apple Il or Plus with Disk 
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| By Ken Germann 


quickest and most powerful access method for serious Apple and Pet 
MULTI-INDEX, functions, as well as increasing processing speed. 
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› MULTIKEY SUPPORT — Allowing simultaneous access to a KRAM 


tile бу more than one key field. 

HI-SPEED READ — This feature allows increased I/O speed up 
to 60% faster during processing ой SUPER KRAM read 

next, read previous, put and delete requests. 

! IMPROVED INDEX ARCHITECTURE — Allowing faster 
index searchers and more efficient disk space utilization. 
INTEGRATED BASIC COMMANDS — Allowing SUPER 
КВАМтм commands to be coded in-line with Basic, providing 
easier usage of KRAM than ever before. 

' USER-SPECIFIABLE BUFFER POOL — Allowing the user to 
specily how many KRAM files are allowed open at one 

lime; will support any number of KRAM files. 


SUPER KRAM" Only $175 


NEW 


by Paul Lutus 


Watch colortul butterflys, birds, fly across your Apple or Atari 
screen with true 3 dimensional perspective. Have rocket ships 
fly out at you in this incredible high speed graphics package. 
3-О 5УРЕНОНАРНІС5тм is a 6502 machine language program 
that will interface to your Basic or machine language 
programs or games using simple "DOS-like" commands. 
Features include: 
e Simple image entry through edilor 
е Objects up to 256 points per side 
“ Uses all hi-res colors 
e Allows mixed colored text & 

graphics for prompts and captions 
е Translates on 3 axes 
е Individual axis scales 
e 21 different commands 
* Rolate object by 1.4? to 360° increments at machine speeds 


For 48K Apple ІІ or Plus with 
Disk Т! 539. 95 for disk 

For ATARI 800 with 40K memory 
(disk optional) $39.95 for tape 


LOGICAL RECORDS (KEYS MAY BE NON-UNIQUE) — 
Records added to the KRAM files are immediately 
accessible by any of the defined keys for the file (Automatic 
Upgrade). 

KRAM 2.0 files are totally compatible with SUPER KRAM 


Requirements 


Apple & Pet requirements - KRAM 2.0 and SUPER KRAM 

are designed to work with both Apple II's, Disk Ii, and Corvus 
Systems 10 Megabyte Winchester Disk, and Commodore's 
2040, 3040, and 8050 Disk units. KRAM 2.0 and SUPER KRAM 
require 32K/48K Apple and a least on disk drive. 

(KRAM 2.0 requires Integer Basic in ROM). KRAM and 
SUPER KRAM work on any 40/80 column 16K/32K Pet. 


FOR COMMODORE 16K/32K COMPUTERS 


DATABASE MANAGEMENT SYSTEM — А comprehensive, 
interactive system like those run on maintrames! Six mocules 
comprising 42K of programming allow you to; create, edit, delete, 
display, print, sort, merge, etc., etc. - databases of up to 10,000 
records. Printer routines automatically generale reports and labels 
on demand. 60 pages of concise documentation are includad. 
Requirements - 16-32K PET and 2040 Dual Disk Eos: 


от ..................››....-.„.=..... T $125 
OTHER SOFTWARE Stock Analyzer .......... 22.95 
Mortgage ............... 14 95 

APPLE COMPUTERS Sant mois. 
Super Space Wars ....... $ 995 ("Best Game of 1979") ..519.95 
States & Capitals ........ 9.95 Jury/Hostage............ 9.95 
Moving Point Kentucky Derby/Roulette 9.95 
Average ................ 19.95 Alien L.Q Tank .......... 9.95 
Slock Options .......... , 24.95 Tunnelvision/Maze Chase 14.95 
Fingnige..... vr rn 1295 Submarine Attack ....... 9.95 
EE ТРЕ” 12.95 Ваше of Midway ........ 7.95 
Laser Tank ВаШе........ 9.95 
COMMODORE PET Әуагт........... TIT 14.95 
Stock Options ........... 24.95 Baseball ................ 9.95 
Finance....... Өт. т”... 12.95 Super Startrek........... 14.95 
Bonds ....... meds ca 4-... 1295 PET Music Вох......... . 29.95 
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A Stellar Trek 


Harold Nelson, Editor 


You, captain of the starship Enterpríse, begin your task 
of freeing the galaxy from the threat of the Klingon Em- 
pire and its Romulan allies by selecting the members of 
your crew. Next you must make some general strategy 
decisions. 

There are two types of encounters (games) to choose 
from. Regular games are always different, while tourna- 
ment games have identical outcomes if played in the same 
way. This is an interesting feature, because most games 
of this type are either stochastic (output from a given in- 
put is somewhat random) or deterministic (output from a 
given input is fixed). This feature of choice between these 
two kinds of games opens many possibilities for develop- 
ing and practicing strategies, competing against other 
players, and still not "running out of game" as soon as a 
game has been successfully completed. 


At a Glance 


Name 
A Stellar Trek 


Type 
High-resolution color 
graphics game 


Manufacturer 
Rainbow Computing Inc 
9719 Reseda Blvd 
Northridge CA 91324 
(213) 349-5560 


Price 
$24.95 


Format 
5-inch floppy disk 


Language 
BASIC 


Computer 
Apple II with 48 K bytes 
of memory, with Apple- 
soft floating-point 
BASIC, and a color 
display 


Documentation 
Photocopied, 842 by 11 
inch stapled packet with 

a table of contents for 
sections on game opera- 
tion and descriptions of 

co 


Audience 
Star Trek fans and others 
9 years old and up in- 
terested in Adventure- 
type games 


THE FIRST TRS-80 COMPATIBLE COMPUTER 
WITH HIGH DENSITY COLOR GRAPHICS! 


LNW 80 
PC BOARD ¢ 899 5 


Ask about our $ Keyboard 


codinet 
Les dex 
VIDEO 1060-80 


LNW 
RESEARCH 


LNW RESEARCH 3183-E AIRWAY AVE COSTA MESA СА 02020 714-562-6946 
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compatible with the Т95-80 
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M Model I 


COMPATIBILITY 
Hardware and softwares compatible to tha Radio Shack TRS-80TM Modei I 
computer, provides the widest software base of any microcomputer. 
cassutte interface: expansion bus 
DIGPLAY 


Quality upper and lower case display. 


EXTERNAL DATA SEPARATOR | 


ASSEMBLED 
AMD FULLY TESTED 
$14.85 


SOME алі тшй Ataut 


OROERING INFORMATION 


Ан $3 kw ead i 
СА mini ae 
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LNW RESEARCH introduces the LNWEO, а high performance color computer, 
| The fully Integrated LNWEÓO ія 


: sophisticated and versatile microcomputerwitn tha following powerful 
enturaes. 


Two modes of color graphics, high resolution graphics, 384 x 192 in 
e6ignt colors - higher density than the Ap 


le 11: Low density color 
graphice of 128 x 192 are also available 


n eiqht colors. 


Higa resolution = black and white graphics - of 384 x 152 mixed with 
text and ТГ5-80ТМ standard graphics, 


Revorae video, composite video, ЕР output. 
PERFORMANCE 


Tha LNWBO utilizes the fast Z-BÓA microprocessor which executes at a 
speed of 4 MHZ = over twice the speed of the TRS-S0TM Model I 


SYSTEM 
EXPANSION 


AT 

ңа | FCBOARD 4 
56 USER MANUAL 
SERIAL 8$232C/ 20 тА 11/0 
FLOPPY COMTROLILER 
32K GYTES MEMORY 
PARALLEL PRINTER PORT 
DUAL CASSETTE POST 
REAL-TIME CLOCK 
SCREEN PRINTER BUS 
ОМЫЗАЛОЫ POWIA SUPPLY 
SOFTWARE COMPATIBLE 
SOLCER MASK SILK SCREEN 


fo the wise... 


IMM technology has developed a new innovative memory board with your 
future in mind. This compact static memory will operatein your present 8 bit 
S-100 system with built-in flexibility to handle 16 bit transactions when you 
are ready for it. 


Sound engineering and common sense were the basic ingredients in our 
design parameters for the IMM-816. Your needs were our guidelines. The 
end result is а reliable memory with remarkable features at competitive 
prices. 


“OPERATES IN 8 or 16 BIT S-100 SYSTEMS 
“IEEE OR NON IEEE SYSTEMS 

* PHANTOM LINE ENABLE 

LE BEO vs —* WAIT STATE ENABLE OPTIONS (0-2) - 
СІН ТКТ ДЕ * MWRT/PWR: OPTION 
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| аге buffered to one low 

| power Schottky TTL load. Our 
memory can coast at 2MHz or zip along at a fast 
+4 MHz clip. All functions are DIP switch selectible 
without wire jumpers, We used high quality parts 
such as the Augat face-grip, low profile sockets to 
assure Maximum component retention, 


e ee | 
simple 1/0 port, switch 

selectable toany8 bit address. Datais 
written to 8 IEEE extended address lines 
(А16-А23) to set the desired active bank. 


IMM 816K-45 эмн» KIT 
IMM 816K-25 MHz: KIT 
IMM 816A -45 2MHz Assembled & Tested 
IMM 8164-25 4MHz Assembled & Tested 


If vour system employs Bank Select operation, our 
Memory Manager Card (Model IMM-900) may be 
used to emulate virtually any bank sclect format 
currently in existence; ic. Cromemco, Alpha Micro, 
Horizon, etc. The memory management card 


INTERNANIDNATOMICRBMACRINES 
24125 Lamay Street 
Canoga Park, California 91306 ® (213) 887-5737 


IMM 900K KIT 
IMM 900A Assembled & Tested 
Charge Cards are accepted 
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BW-2630 
Battery Tool | 


BW-2630 $19.85* 
ВТ-50 $ 3.95 
BT-2628 8 795% 


BW-2650 BATTERY TOOL 


The new BW-26350 is а revolutionary battery 
powered wire-wrapping tool. The tool operates 
on В standard "C" size NiCad batteries (not 
included) and accepts either of two specially 
designed bits. Bit model BT-30 ia for wrapping 
30 AWG wire onto .065" square pins ; BT-2088 
wraps 96-28 AWG wire. Both -produce the 
preferred "modified" wrap. 


Designed for the serious amateur, BW-2630 | 


even includes both positive indexing and 
anti-overwrapping mechanisms -- features 
usually found only in industrial tools costing 
five times as much. Pistol grip design and 
rugged ABS construction assure performance 


and durability. In stock at local electronic ' 


retailers or directly from 


OK Machine & Tool Corporation 
2455 Conner St., Bronx, N. Y. 10475 U.S.A. 
Tel.(818) 994-6600 Telex 125091 


| bt 1 charge $2.00 
à New York Stat ax 


Circle 51 on Inquiry card. 


Photo 1: The Klingon ship in sector 9 (row), 9 (column) fires on 
the Enterprise in sector 5,2. [n addition to the Enterprise and 
three Klingon ships, there are six stars in this quadrant. To the 
right of the quadrant display is important status information. 
Below that is a grid giving information on the quadrants sur- 
rounding the one currently occupied by the Enterprise, with the 
displayed quadrant in the center. In the space below the display 
you are given some messages and enter your commands. 


Photo 2: А photon torpedo from the Enterprise і on its way to 
the Klingon ship in sector 3,1. 


Your next decision is to determine the length of your 
trek (in stardates, not real time}, The longer the game, of 
course, the more opponents you will have to overcome. 

Finally, you will select the level of difficulty for your 
encounters, The choices range from Novice (quite easy), 
through Expert (extremely difficult), to Emeritus (perhaps 
not humanly possible). 

Having made your choices, you are ready to begin 
your mission. From this point on, the format for playing 
A Stellar Trek is basically that of the standard Star Trek 
games. You can move about the galaxy of sixty-four 
"quadrants" seeking Klingons or visiting starbases for 
energy and repairs. The Move commands (manual or 
automatic) require some thought and care in execution, 
but the documentation explaining their use is quite clear. 

When you encounter Klingons or Romulans, you can 
do battle using either phasers or photon torpedoes. 
Again, use of these commands requires some care but 
here, too, the documentation is very good (see box). 
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Тһе Ре 


Тһе Micromodem I! data communications system 
and the Apple ІІ”? computer. What better combination to 
maximize the capabilities of your personal computer! 

This popular direct connect modem can transmit 
data between an Apple ІІ and another Apple ll, a 
terminal, another microcomputer, minicomputer or 
even a large time-sharing computer anywhere in North 
America. The Micromodem II has unique automatic 
dialing and answer capabilities which further increases 
the communications possibilities between the Apple II 
and another computer or terminal. 

You can send and/or receive messages or data 
when you are out of your office, home or out of town. 
Your branch business locations can communicate with 
each other regarding inventory and other matters over 
the phone. Or you can communicate with friends 
across the country. And you can access information 
utilities like the SOURCE for various business and 
personal applications. 

The Micromodem ІІ consists of two parts. One part 
includes the printed circuit board which holds the 
Micromodem 11, ROM firmware and the serial interface. 
The board plugs directly into the Apple Il providing all 
the functions of a serial interface card plus 
programmable auto dialing and auto answer 
capabilities. The on-board ROM firmware enables the 
Micromodem II to operate іп any of three modes to 
perform different tasks-terminal mode, remote console 
and program control mode. 


fect Fit 


The other part of the Micromodem ІІ datacomm 
system is a Microcoupler which connects the 
Micromodem board and Apple Il to a telephone line. 
The Microcoupler gets a dial tone, dials numbers, 
answers the phone and hangs up when a transmission 
is over. There are none of the losses or distortions 
associated with acoustic couplers. The Microcoupler is 
compatible with any North American standard 
telephone lines and is FCC-approved for direct 
connection in the U.S. It works with standard dial 
phone service or Touch-tone service. 

Тһе Micromodem Il is completely compatible with 
Bell 103-type modems. Full and half-duplex operating 
modes are available as well as speed selectable 
transmission rates of 110 and 300 bps. 

Why not increase your Apple II's capabilities by 
outfitting it with the sophisticated Micromodem |І data 
communications system? The Micromodem ll is 
available at retail computer stores nationwide. For the 
store nearest you, call or write: 


(В Hayes 


Hayes Microcomputer Products Inc. 
Бе Peachtree Comers Easl. Norcross, Georgia 30092 (404) 449-8791 


™ Micromodem Il is в Irademark of Hayes Microcomputer Products, inc. 
* Apple liis a registered trademark of Apple Computer Inc. 
The Micromodaem Il can also be used with the Вай & Howell computer. 


Hayes Microcomputer Products, Inc 


microcoupler- 


* For The 
$99 GENERAL 


The Micro Computer General 85 


FOR USE IN: 


° OEM Industry ° Laboratory 
9 University 9 Home 


The General is a 4.5” x 6” single board micro 
computer, ideal for industrial control applications 
as well as for dedicated test monitoring systems, 
communication subsystems, small scale data 
processing and front end processing. Through its 
advanced design, it is adaptable for data logging, 
data acquisition, prototyping and experimenting. 

Program development Is facilitated through the 
General’s “Expeditor’ system monitor. The Ex- 

| жені has specialized commands for automatic 

aud rate selection — uploading and download- 
ing which speed up development and cut down on 
"hidden" program costs. Ап optlonal assembler 
and disassembler on a 2716 will compliment the 
Expeditor and will further reduce programming 
time and cost. | 

The General comes complete with the Deluxe 
Users Manual which offers complete instructions 
on hardware and software usage. 


THE GENERAL — ONE POWERFUL 
COMPUTER SYSTEM 


HARDWARE FEATURES 
“ Board dimensions — 4.5" x 6" 
" 8085 А 


CPU 
Level programmable interrupt 


SOFTWARE FEATURES 
EXPEDITOR — 2 K SYSTEM MONITOR 
* Automatic Baud Rate 


А Stellar Trek also has several interesting commands 
not present in standard versions of Star Trek games. For 
example, you can scan a nearby planet for dilithium 
crystals. If they are present, you can beam down to the 
planet, mine the crystals, and return them to the Enter- 
prise. The dilithium crystals can then be used as an 
emergency source of energy, though they tend to be 
unstable. You can, if you are desperate enough, employ 
an experimental death ray. Even if the Enterprise is aban- 
doned or destroyed, all is not necessarily lost. 

An important feature, since games can take a very long 
time, is the Freeze command. This enables the player to 
save the game being played for later completion. 

А Stellar Trek makes very fine use of the Apple II high- 
resolution graphics. (See photos 1 and 2.) 

As indicated above, this game is not played in real 
time, The only annoying aspect of the game, in fact, is 
the amount of time it takes for displays to change, to 
enter new commands, and to be able to react to new 
situations. It also takes an awfully long time for a photon 
torpedo to find (or miss) its target. 

Apart from the fact that this is not a fast-paced game, it 
is, in all other respects, an excellent version of an old 
standard, It requires thought, planning, and some luck. lt 
provides engaging enjoyment (or frustration for the un- 
wary). А Stellar Trek is a very fine game and makes good 
use of the capabilities of the computer. i 


Note: The documentation contained in the original 
package received did not explain all of the options 
available with the use of the phasers. However, a call 
to the people at Ratnbow Computing Inc resulted in an 
updated version of the documentation. This new ver- 


sion nicely clarifies all possible uses of the phasers and 
а few other matters in addition. This immediate action 
based on our suggestions is very impressive. It seems 
that this company has a sincere interest in user 
satisfaction from its software. 


Selection (50-9600 Baud) 

° Downloading — from в computer that 
supporis an assembler. This will enable 
the user to develop programs on a lime 
sharing service, a larger computer, and 
download directly to the Ram of the 
General. 

" Uploading — Develop programs on the 
General and upload Ihem to a computer 


44 

" 3 Priority inlerrupls 

2 Non-mankablo interrupts 

* 256 Bytes of programmable memory 
{expandable on board to 2 К byles of 
either Static Ram or CMOS Ram with 
battery gay 

" 2K Bytes of EPROM — expandable 
on board lo 4 К bytes 

* 22 Programmable parallel UO lines 


ро 8 с supports a disk drive for program 
* 6 Bit m storage. 
Р ا شی اسسا نا‎ Рр ll counter 

and timer controlled through ihe 

syatam software 
* Soltware compalibie with tha 8080 
ТНЕ GENERAL MCG-85 59900 Нех Keypad and Display $69.00 
The GENERAL MCG-BB5 $135.00 2КВавісіп Rom $59.00 


Assembled А Tesied) 


K Expansion Rom $30.00 2K Assembler & 
Disassembler $40.00 
2 K Expansion Ram $30.00 — Expeditor Monitor Listings $29.00 
(Manual Form) 
Send certified check lar checks require 2 weeks to clear) or change to Visa or Master 


Card. Add $3.00 ahipping. N.Y. residents add 8% sales tax. 
* In Kit form, single quantity, introductory offer. 


Dealer Inquirles Invlted 


ATLANTIS COMPUTERS 


Division of 


Atlantis Computerized Services 
34-13 30 Ave. Astorla, NY 11103 


(212) 728-6700 
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6Y TES Bits 


Call for Papers 


The Software Engineering 
Technical Committee of the 
IEEE Computer Society is 
soliciting papers for the 
Software Engineering Stan- 
dards Applications Work- 
shop on August 18 thru 20, 
1981, in San Francisco, Cali- 
fornia. Suggested topics in- 
clude the selling of stan- 
dards, process standardiza- 
tion versus product stan- 
dardization, unrealizable 
standards, standards en- 
forcement, factors in stan- 
dards selection and tailoring, 
effectiveness of standards 
and the case against stan- 


Five copies of presentation 
proposals are requested; 
they should consist of a 
750-word summary. Final 
papers should be approx- 
imately 3000 words. Mail 
proposals by January 26, 
1981. Acceptance notifica- 
tion and author kits will be 
sent by March 30, 1981. 
Send proposals to E Bersoff, 
CTEC Inc, 7777 Leesburg 
Pike, Falls Church VA 
22043. For additional infor- 
mation, contact Robert M 
Poston, EAI, 185 Mon- 
mouth Pky, West Long 
Branch NJ 07764, (201) 
229-1100.ш 


WHY Pay hundreds of dollars for Software that does Not work when WE offer the BEST 
available Software for only a few dollars a program. And what is better OURS WORKS! 
We have over 100,000 in circulation since 1975 and we are still around and That's more than Anyone else can say. We 


used to sell hundreds of programs individually, the programs in Volume X were sold for several years at over $10,000, 
in Volume 111 for over $6,000 but a few years ago we decided to promote software to the mass public and it was ап 


instant success. 
For Homeowners, Businessmen, Engineers, Hobbyists, Doctors, Lawyers, Men and Women 
Vol. 1524.95 Vol. 11 $24.95 Vol. 11 Vol. (VM Vol. V Vol. ҰН, Vol. IX Vol. X 
Business А Animals Foue В:‹пота! Beam $39.95 $9.95 $9.95 $19.95 $19.95 $69.95 
Personal Astronaul Chi-Sq Conv Винна Bingo Andy Cap 1040-Тах Ашо Intro 
Bookkeeping Вада! Coati Filler Inventory Bonds Baseball Cypher А/В 
Programs Bio Cycle Confidence 1 Fit Payroll Bull Compare Balance Hurrtrac A/P 
Cannons Contidence 2 integration) § Risk Enterprise Conlid 10 Mor Inv 
Bond Checkers Correlations integration? Schedule 2 Football Descrip Checkbook Lorana Chack 
Building Craps Curve InlansH y Shipping Funds 1 Dilfer Map Assets 
Compound Dogfight Oitlerences Lola Stocks Funds 2 Engine Instol 78 Navigate Раугон 
Сүсінс Golf Dual Plot Macro Switch Go-Moku Fourier Omega ial Sh 
Decision 1 Judy Exp-Dislri Max Min Jack Horse Deprec 2 Patterns P/L 
Decision 2 Line Up Least Squares — Navaid Vol. Vl Lite Integers Radar Year End 
Depreciation Роп Parad Optical $49.95 Loans Logic APPENDIXC RDF Data Base 
Еіһслет Roulette Plot Pianet Min- Ledger Магев Ріаубау Tax Up 
Flow Sky Diver Рісіріз PSD Poker Primas Favorites Basic St 
installment Tank Polynomial Fit Rand! A} Popul Probal 
orn | Teach Ме : v Fa бат 2 Inventory рат а= Al t sia 
nvestmants a Раргес. ubic ed Baron most every single program 
Mortgage А Nowman Slat 2 Sphere Trian NS t Regression 2 А ; 
Corinne JFK T-DistnboNos Stars Ledger dd wy itin included in these volumes will run in 
үне Sus | meus n Savings Roulette every ame тал іһа! 
art Tree 5 Sania аг | SBA Santa operates in Basic. А few changes 
Rate Nixon Variance 2 Variable Vol. VII Tic-Tac-T tat 1 4 
Sp Nos! Nadi M Pastor $39.95 А Ж may be required for some Basics but 
Return 2 Nude ril Steel most of these changes are covered in 
Schedule 1 XE APPENDIX А Wdproc Top one of the Tables and ndices 
Games В Santa's Sleigh Utility Ханда included in Volumes Ill, " Vi, 
Pictures Snoopy VIII, and X. 
Virgin APPENDIX B | 


Volume VI — Disk pa rams are 
S. 


compatible with T 0 disk basic 


The disk progcamsin Volumas VI, VII and X are 

written in Б /M) M Basic and Disk Extended 

asic. Other programs written іп ЯК‏ :سا 
sic.‏ 


‘SPECIAL BONUS» 15% discounts on single purchase of full set 
by December 31st, 1980 


Inconditional Money Back Guarantee. 
dd $1 50 per volume handling, al! domestic shipments sent U.P.S. except APO and 


» Box n PM e poa: ele orders add $6.00/ volume for air shipment and KEMCO, LTD. 

NAMES AT ا‎ РИН STORES P.O. Box 2096L Ashland, VA 23005 
laster Charge and Bank Americard accepted. Sales HOT LINE 1-804-798-1147 

tur Software is copyrighted and may not be reproduced or sold. IN GERMANY IN HOLLAND 


Ing. W. Hofacker, GmbH 
Holzkirchen, W. Germany 


Nanton Press B.V. 
Bilthoven, Holland 


OVER 116,000 IN USE TODAY 


піке others we have NOT raised our prices in five years 


YOU'RE RIGHT! 


KEYED FILE ACCESSING 


5 essential to develop effective application 
programs under CP/M®-for your 8080/280 machine. 
Your on-line, interactive systems demand the 
performance that only a professional keyed file 
accessing package can offer fast random and 
sequential access to data by key values, on-line 
additions and deletions to your data files, 
elimination of lengthy sorting procedures. 


BUT WHICH ONE? 


Feature MICRO В+" The Other One 
s Random Access by Key YES YES 
a Willd Cad Search YES YES 
е Key-Sequential Access YES YES 
* Multiple Keys YES YES 
e Automatic Space 

Reclamation YES YES 
e Eliminate Overflow Files YES; NO 
e Maximum Number of Entries 65,535! 10,000 
е Elirninate Index НӨ 

Reorganization YES NO 
e Guaranteed Optimal Index 

File Structure YES NO 
e Maximum Disk Accesses To 

Reach Any of 10,000 Entrias 3 ? 
» Duplicate Key Values YES? NO 


532,767 for the source code versions. 
7Gource code versions only. 


| IPS OBVIOUS. GET MICRO B+”! 


And search an index of over 
10,000 key values in less than one 
second on a floppy disk system! 


Assembly Language Version ..9260.00 
Specify MICROSOFT", CBASIC™, PL/I-80"", $-BASIC™ 


Basic Source Code Version ...5195.00 
Specify MICROSOFT" Basic or CBASIC™ 


Shipping $2 USA / 55 Foreign 
We accept VISA and MASTERCARD 


DEALER INQUIRIES INVITED 
2606 Johnson Drive 


| ДІҢ ( О Columbia. MO 65201 


Making Micro's work like Maxi's (314) 445-3304 
€ 1980 Fair Com 


CP/M and PL/I-80 cre trademarks of Digital Research 
MICROSOFT is о trademark of MICROSOFT, Inc. 
CBASIC Is а trademark of Compller Systems, Inc. 
S-BASIC is o tradernark Сі Topaz Programming 
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Product Review 


Morloc’s Tower 


Gregg Williams, Editor 


The Automated Simulations’ Dunjonquest games are 
as close to a computer-automated Dungeons and 
Dragons-type dungeon as I have seen. Naturally such 
games do not have the inventiveness or the vindictiveness 
of a human dungeonmaster. They do have the advantage 
of allowing you solitary play. Апа, in contrast to con- 
ventional Adventures which are essentially puzzles that, 
once solved, hold no interest, the Dunjonquest games are 
randomly configured at startup to give you a worthwhile 
game even if you have won the game before. 

Morloc's Tower is a Dunjonquest of average complex- 
ity, simpler than The Temple of Apshai, yet more com- 
plicated than the beginner's Datestones of Ryn. Your 
character is Brian Hammerhand, and his self-imposed 
task is to kill Morloc the Mad before sunrise to prevent 
the destruction of Hagedorn, a village under Morloc's 
rule. The format of the game is simple: the screen shows 
an overhead outline of the room you (ie: Brian) currently 
are in (see photo 1). Your character, a small graphics 
figure in the center of the room, can be caused to move, 
fight, search, and perform other tasks by an appropriate 
1- or 2-keystroke command, There are thirty rooms іп 
the Tower, six levels of five rooms each, and they are 
drawn for you as you enter them through doors (secret 
and visible) and stairwells. 


At a Glance 


Name Language 
Morloc's Tower BASIC 
Computer 
Radio Shack TRS-80 
(plus versions for Apple 
П and Commodore PET) 


Type 
Graphic role-playing 
Adventure game 


Manufacturer 
Automated Simulations Documentation 
Inc Sixteen-page booklet, 5% | 
by 89 inches (14 by 21.5 


1958 Leghorn St 

Mountain View CA cm) 
94043 

(415) 964-8021 


Audience 
Game enthusiasts (10 
Price years or older) 
$14.95 


Format 
Cassette (also available 
on floppy disk) 


ЕХСІТІМС NEWS FOR INVESTORS WITH TRS-80 32K DISK-BASED SYSTEMS! 


Standard & Poor's proudly announces 


STOCKPAK, 


a uni 
to М 
T 


STOCKPAK not only delivers a “stand-alone” Port- 
folio Management System but also gives you the soft- 
ware for Standard & Poors monthly Common Stock 
Data Service (available to TRS-80 owners on a sub- 
scription basis). With STOCKPAK and the Data Ser- 
vice you command one of the most powerful and 
versatile investment tools available. 


Here’s How STOCKPAK Will Help You: 


A 900 COMPANY DATA BASE SERVICE 


Monthly Data Service subscribers receive a diskette 
containing 30 vital financial items on 900 of the most 
widely traded stocks (S&P “500” and 400 NYSE, ASE 
and OTC issues). Accompanying this monthly diskette 
is an Investors Newsletter highlighting important fi- 
nancial news and investment strategies, with sugges- 
tions for maximizing the usefulness of the system. 


STOCKPAK SELECTION SYSTEM 


The heart of STOCKPAK is a powerful, analytical 
stock selection tool which enables investors to choose 
stocks which meet their investment criteria. For exam- 
ple, you may wish to select only those oil and gas stocks 
with price/earnings ratios of less than 7 and yields of 696 
or more. Once a group of stocks has been selected, you 
can store it as a separate data file for continuing use. 


REPORT WRITER 


You can define the report formats you would like to 
see on those stocks meeting your investment objec- 
tives. Hundreds of calculations and ratios that you 
define can be sorted, averaged or totalled, and dis- 
played on video screen or optional printer. 


que software and data system 
you meet your investment goals 
ke a Wall Street professional. 


WTANDA : 
& Pacman Шып [= 
ж, 


PORTFOLIO MANAGEMENT SYSTEM 


Now you can effectively evaluate and manage your 
own stock portfolio of up to 100 securities with as many 
as 30 transactions for each. You can record "buy" апа 
"sell" transactions, price and dividend information and 
stock splits for instant retrieval, for record keeping and 
tax purposes. You can measure actual performance or 
create hypothetical situations to help you make "buy" 
or "sell" decisions. 


HOW TO ORDER STOCKPAK 


STOCKPAK is designed exclusively for TRS-80 
users with 32K business systems with two mini-disk 
drives. You can obtain the basic software and sample 
Data Base, plus a comprehensive User's Manual from 
your local Radio Shack Store for only $49.95. The 
STOCKPAK Monthly Data Updating Service can be 
ordered directly from Standard & Poor's for $200 an- 
nually, or from the order form provided ín the basic 
package you purchase from Radio Shack. 


SENA 
A 
Standard & Poor’s Corporation 
25 BROADWAY, NEW YORK, NY 10004 (212) 248-3994/3374 
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Circle 56 on inquiry card. 


The game is similar to conventional Adventures in that 
there are several treasures in the Tower, some of which 
are necessary to kill Morloc, others of which will hinder 
or harm you in the attempt. And, of course, there are 
monsters that will try to kill you. Ав an example of com- 
mands in Morloc's Tower, fighting commands are À (at- 
tack), T (thrust), P (parry), F (fire a normal arrow), and 
M (fire a magic arrow). Each command has different ef- 
fects on you and your attacker, usually trading off effec- 
tiveness of attack or defense with the degree of fatigue or 
wounds suffered by you. The game takes place in real 
time, which means you have to act quickly in fights. This 
makes the game a lot more interesting than most Adven- 
Fures. 

This game, like other role-playing garnes, takes a lot of 
time to play, and Morloc's Tower must be played at one 
sitting; there are no commands to save the state of the 
game. The version that | used, a cassette version for the 
TRS-80 Model I, is contained on both sides of the 
cassette, Side one is the program itself, while side two 
contains three sets of data statements, one of which is 
read to create a game in one of three levels of complexity. 
(I found that you have to leave the remote jack in the 
TRS-80 cassette recorder during loading; the program 
doesn't have enough time to "digest" the data if the tape 
runs uninterrupted.) 

My only complaint against the game is one of speed; 
character movement is just a bit slow, and the delay of 
over a minute to redraw a fully explored level (when 
returning to it from another level) is quite annoying. Both 
these problems could be solved with a machine-language 


Photo 1: А game of Morloc's Tower іп progress on the Radio 
Shack ТК5-80. The three-block symbol near the bottom of the 
center room represents the player's character, and the two small 
rectangles are treasures. Information on the status of the game 
and the player is gíven on the right-hand side of the screen. 


version of the game. This is the route that all the major 
Adventure writers (Scott Adams and Greg Hassett, in 
particular) have taken to improve the quality of their 
games. 8 


x CRYSTALWARE x 


Hires graphics - Сгузіаізопісв - sophiatication...Crystal is what ia happening In fantasy and science fiction: gares! Tired Of text games and wordy 
manuals? Have you been ipcking for games which are different each time you play? Wa offer you the resulTé of Three years af testing and research; what 
we believe to be the finest games available anywhere for the Appie Computer. 


HOUSE DF USHER — Wandér through а haunted house. Rooms and 
scenery in 15 calor lores graphics. Wa offer a $100.00 prize to the first 
Pod io solve the mystery. Over 200 monsters, objects, and perils. 
$24, 


GALACTIC QUEST = Grysialsonics- hires graphics - ihe ultimat@apace 
adventure. Végan warshipsattack and lire іп гез! lime simulation. Land 
on and lracdeawithoveré4 star systems in 3 galaxles, Allow 6-72 hours for 
play. $24.95 

SUMER « Travel back through time to ancient Sumeria іп the middle 


Bast. You ara given 10 years as king to restore this kingdom to prosperi- 
iy. Plant, war, consuli tho astrologers „ жагу hard ta baat! 18.85 


АЗАЯ WARS — Cryslalsonics - hires graphios - protect the pianel earth 
from a іш! scale alien invasion, Over thbrea types of invading craft and 
hundreds of approach simulations. The game speaks for itself. — $28.85 


WORLD WAR III — Crystalsonlos - hires graphics - lor you war game 
freaks, this [s itt Iran өле Iraq + nuclear missiles - hires 3 sceeen bat. 
Пеле! - demolition squads - tanks- strategy. Custom designed fortwo 
arm chair generals, Save the world from nuciéar holocaust! — $29,808 


BENEATH THE PYRAMID — Crystalsonics -hirea graphics - brand new! 
Explore the pyramids and miles of winding secret tunnels beneath them 
Enter at the Sphinx and find the hidden treasure chamber. Allin hiras 
with vary aggrassiva monstere and many many penis. To win you must 
find the golden cal and your way oul!!! $29.95 


for Apple 48K with disc 


Please send all correspondence to Р.О. Box 206 San Jose, Calif. 95113 


But no matter what the size, they all give you increased sales, 
greater security, and lower costs. 

Choose from the VIP (315K bytes with optional add-ons up to 1.2M 
bytes), the Vector 2800 (2M bytes with 91 msec average access time), 
or the Vector 3030 (32M bytes with 34 msec average access time). 

Each one gives you more disk speed and capacity than compet- 
itive models. So you can offer a less expensive system with more 
capacity than your competition, or one with much greater capacity for 
the same money. 

Our multiple configurations with transportable software do not 
lock you into one level of system. For reliability, Vector builds industry 
standards into each Economy Sized Computer. Standard software and 
components include CP/M29 operating system, Microsoft BASIC-808 
9-100 bus, 4 MHz, Z80A processor, К5-232С serial ports. 

Our modular systems use common Vector 3 mainframes, boards, 
and printers. They save you time and money on inventory, service, 
staff, and training. Software transportability from one system to the 


next eliminates the cost of А à 
rewriting or converting Economy Sized Computers 


software and data. Our now come in small, 
advanced software develop- medium And large. 


ment tools reduce de- 
velopment time dra- D е 
matically. And since ap 
we have such a wide 
range of models,we help 
you make more sales. 

АП this goes to 
prove one thing. 

That is, no mat- 
ter what size system 
youre building, an 
Economy Sized Com- 
puter can be a big help. 

For more infor- 
mation, write Vector, 
31364 Via Colinas, West- 


lake Village, СА 91362. : ECTO3 


Or call 213/991-2302. Economy Sized Computers 
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T. Х fF Serial 1/0 Boards for S-100 computers. Konan, known ist A EV А 
| E ‘throughout the industry for its leading, innovative: е МИ К 
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Product Review 


Odyssey: The Compleat Apventure 


Harold Nelson, Editor 


One Friday afternoon recently, 1 decided to try my 
hand at a new game that sounded most intriguing. The 
evening before І had read over the game documentation 
pamphlet (I would urge any Odyssey adventurer to do 
the same before undertaking a game). On this particular 
Friday, I played one game which ended in less than suc- 
cess. À friend then joined me and we played a game 
together—one person at the keyboard and the other 
going through the documentation pamphlet. We must 
have begun this game around 4:30 PM. After thoroughly 
touring the island on which the game begins (see photo 1) 
and amassing a large army, a good deal of wealth, and 
considerable equipment, we decided to embark on a ship 
we had just purchased (very reasonably priced) for 
another island. Thinking it was about 6:30 PM, we decid- 
ed to have something to eat before going to sea. We were 
astonished to discover that it was actually about 8:00 
PM. We had been playing for nearly four hours, though 
it seemed like only half that time. 


SYNCHRO-SOUND 
« 50806 Technology 


10120 569900 
|0140 "999" 


08 کک 


\ 57050 


TELEVIDEO 
Data Terminals 


Model 912 582509 
^w Model 920 589500 
We carry a ІШІ line of: ADDS, LEAR-SIEGLER, 


HAZELTINE, QUME, TELETYPE, DEC, 
FLORIDA DATA SYSTEMS, TEXAS INSTRUMENTS 


^ SYNGHRO-SOUND encenpaises, inc. 
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Photo 1: The island on which the Odyssey game begins. The 
crosses indicate villages containing markets where you can pur- 
chase supplies and equipment for your journey. The human 
shape shows the location of you and your followers (mostly 
mercenaries). The figure to your south is an ancient temple 
which is locked and can be opened and entered only with the ap- 
propriate devices. The figure to the northwest of you is a hut 
which is the dwelling of any one of an assortment of characters. 
Directions, hints, and questions are generally given below the 
map. Commands are, for the most part, single keystrokes (eg: E 
to move east). The major exception is typing numbers (eg: 
amounts of quadroons to bargain for a purchase or a bribe). 
Photo by Charles Freiberg. 


At a Glance 
Name 


Odyssey: The Compleat 
Ajyroenture 


Computer 
Apple П with 48 Қ bytes 
of memory and Integer 
Type BASIC 


High-resolution color 
graphics game Documentation 
Sixteen-page 5У by 8%: 
inch (14 by 22 cm) staple- 
bound pamphlet in- 
cluding a table of con- 
tents listing the various 
aspects of the game. 
Some directions, hints 
Price and questions are in- 
$30 cluded in the program. 


Manufacturer 
Synergistic Software 
5221 120th Ave SE 
Bellevue WA 98006 

(206) 641-1917 


Audience 
Almost anyone with suf- 
ficient time 


Format 


5-inch floppy disk 


Language 
BASIC 
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"SPECIALIZING IN PRINTERS 


AND CRT'S" 


Orange Micro 


CENTRONICS 737 (кеен 


Word Processing Print Quality 


е 18 x 9 dot matrix; suitable for word 
processing е Underlining * proportional 
spacing ” right margin justification * serif 
typeface « 50/80 CPS «© 9%” Pin 
Feed/Friction fead е Reverse Platen * 
80/132 columns 


ee TOT (LIST 7 $Call 


EPSON MX80 


Low-Priced 
Professional Print Quality 


*9x9dot matrix » Lower case descenders 
s 80 CPS * Bidirectional, Logic seeking + 
40, 66, 80, 132 columns per line « 64 special 
graphic characters: TRS-80 Compatible « 
Forms handling е Multi-pass printing = Ad- 
justabte tractors 


EPSON МХВО , ....... .... /——— Бі (List $645) $Call 


OKIDATA MICROLINE SERIES 
ТН5-80 Graphics Compatibility 


e § x 7 dol matrix ғ 80 CPS • 80, 132 
columns — 64 shapes for charts, graphs & 
diagrams » Double wide characters » 6/8 
lines per inch * Up to З part copy » Friction 
& pin feed • 200 M character head warranty 


OKIDATA MICROLINE 80 ..... ——— {List $800) $599 


BASE2 


The Hobbyist Printer With The Most Features 


“ Graphics е Tractors/Friction Feed е 2K 
Input Buffer « RS-232 Serial, Centronics* 
Parallel, IEEE-488, 20 ma « TRS-80 Cable 


option * 100 CPS « Fast form feed * User 
4, programmable character set • 64, 72, 80, 


Á - 96, 120, 132 Columns/line « Expanded 
„>м ت‎ characters е Autamatic skip-over-perfora- 
SS tion * Horizontal & Vertical tabs * Pro- 

| grammable vertical line spacing * intel 


8085 Microprocessor — aver 40 software 
commands 


BASE2 8008 .. ...... кез. грае зоа rs s ШИЕ) $649 


TOLL FREE 
(800) 854-8275 
СА, AK, HI (714) 630-3322 


At Orange Micro, we fry to th the right printer to your application. 
Cali aur printer specialists tar tree consultation. 


MALIBU 


The Small Business Printer; 
Letter Quality & Speed. 


е 10 x Э dot matrix е Letter quality print; 
Lower case descendars е High speed; 165 
CPS, Bidirectional, Logic seeking * Wide 
carriage, Adjustable tractors іо 16" * 
Vertical forms control © Variable line spac- 
ing * User programmable character sel 9 
Dot Resolution Graphics 


MALIBU 165 .........._.... eon nen бк», (List 52495) $2195 


Low Cost, High Speed, Wide Carriage 
* 9 x 8 dot matrix е Lower case descenders е Wide carriage • 
Adjustable tractors to 16" • 150 CPS, Bidirectional, Logic Seeking 


ANACOM 150...................... voces (List $1350) $ Call 


EPSON TX80 


= 5 x 7 dot matrix е” 125 CPS ғ Double wide characters * Dat 
resolution graphics & 64 special graphic characters © 6/8 line per 
inch е Vertical forms contro! е Adustable tractors + Heavy Duty — 
Highly reliable 


EPSON ТХВ0.............. —— (List $759) $Call 


THE SMALL COMPUTER PRINTER by Brent Weston 


This illustrated booklet provides the informalion you need about today's small 
printars, There are many printers available, each wilh dilfarent features and 
capabilities. The Smal! Computer Printer will guide you іп determining which 
printer best fits your applications. А complele feature comparison chart is 
Included rapresenting over 40 small printers. А prinier ія a big investment — 


téar all about them before you buy one. $795 
TELEVIDEO CRT’S 
PRICES SLASHED! 
TVI 912C Please Call Toll Free 
Prices are too low to 
ТУІ 920С advartise 
PRINTERS 
CENTRONICS 730 Radio Shack Line Printer Il :....... (List $795) $ 639 
OKIDATA MICROLINE82 & 83 ........................... $ Сай 
NEC 5530-5 letter quality, RO, parallel, raclors ....... (List 52970) $ 2599 


PAPER TIGER IDS 440 . . w/oraphics and 2K bulter .. (List $1094) $ 939 
PAPER TIGER IDS 460 w/graphics, 9 x 9 dot matrix .. (List $1295) $ Call 


QUME 5/45 typewriter quality ....... | . {List $2905} $ 2559 
INTERFACE EQUIPMENT 

APPLE Ii - BASE 2 parallel graphics interface board & cable ...... $ 160 
APPLE Il - EPSON TX80 

parallel graphics interface board & cable ..,,............ 2..% 110 
SSM AIO BOARD Apple Serial/parallel interlace ...... (List 52254 t 
MICROTRONICS Atari parallel ітегасе.................. 
АТАН! 850 interlace module, serial/psrallel 2-2... ...... .... f iss 
TRS-80 CABLES tokeyboard ог Exp. interface ...... .. ...... $ Call 


CALL FOR FREE CATALOG ez. 


Phone orders WELCOME. Same day 
shipment for VISA, MASTER 
| CHAAGE, and AMERICAN EX- 
PRESS. Personal checks require 2 
weeks to clear. Add 3% for ahip- 


Orange 2% 
Micro, inc. МЕР 


3148 E, La Palma, Suite E 
Anaheim, CA 92806 


ping and handling. California reai- 
dents add 68%. Manufacturer's 
warranly included. Prices subject to 
ravialon. 


Obviously, we decided, this is a game worthy of high 
praise. There is only one warning for the prospective 
player. The warning is simple: make sure you have suffi- 
cient time, It is obviously an engrossing game. It might be 
advisable to keep a clock handy or even set an alarm to 
your desired quitting time. Since a game in progress can 
be saved on any initialized disk and completed later, it is 
probably better to break off a game than risk the loss of 
family or job. 

Upon returning to our game on that Friday evening, we 
set sail and were just getting the knack of handling our 
ship when we were lost in a fog bank and ran aground. 
We spent quite awhile trying, unsuccessfully, to get free. 
When we first went aground there was a brief message to 
the effect that local fishermen would help us for a price. 
This message appeared quite briefly and did not reap- 
pear. 

In a case such as this, if the correct command is not 
found, it may seem as though there is a bug in the pro- 
gram causing it to go into a infinite loop. А call to 
Synergistic Software convinced us that this is not the case 
and that there is one command that can result in freeing a 
ship caught in this situation. (Hint: Use quadroons.) 

Some friends have said that they would like to see a 
little more detail in the documentation about how the 
outcome of battles with bandits and various monsters is 
determined. But, on the other hand, the element of uncer- 
tainty and chance that the user experiences may add to 
the excitement and enjoyment of the game. Also, the 
documentation does include the relative worth of the dif- 
ferent offensive and defensive devices available. Апа, 
with some luck, one can increase his ability to avoid 
battle when its outcome appears doubtful. 

The finest feature of this game is its use of high- 
resolution color graphics. It is the best use of color 
graphics in a game for the Apple that I have seen. 

While this program does not operate in real time, cer- 
tain features of the game give the user the illusion that it 
is doing just that. This is especially true of traveling on 
horseback, flying on a magic rug (should you encounter a 


The DS-80 Digisector* is a random 
access video digitizer. it works in 
conjunction with a TV camera (either 
interlaced or non-interlaced video) and 
any 5-100 computer conforming to the 
IEEE standards. Use it for: 


e Precision Security Systems 

е Moving Target Indicators 

e Computer Portraiture 

* Fast To Slow Scan Conversion 
е Robotics 


e Reading UPC Codes, schematics, 
paper tape, musical scores 


“KAIGIREO 
RIS 
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Г s-100 USERS: GIVE YOUR COMPUTER THE GIFT OF SIGHT! 


@ IMAGE PROCESSED BY 05-80 ® 
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wizard inclined to give you one), and sailing. 

Another strong feature of the game is the great number 
of possible encounters both on land and at sea and the 
variety of outcomes that can result from these en- 
counters, These are too numerous to list or begin to 
describe in a brief review, and learning to deal with them 
is a major part of the enjoyment of this game. 


It is also interesting that, as opposed to some Adven- 
ture games, it is virtually impossible to reproduce an 
Odyssey game. Each game starts at a randomly chosen 
point and the locations of castles, tombs, and other ob- 
jects and creatures are also changed with each game. 
Hence, each game is unique. 


Conclusions 

® This is a very fine game for the Apple II computer. It 
makes excellent use of color graphics. Fans of Adventure 
and Dungeon games should find this to be an interesting 
and challenging addition, with some new twists, to their 
collections. For those just developing an interest in this 
type of game, Odyssey is such a good one that starting 
with it may greatly diminish the interest you have in 
other Adventure games. 

® The documentation seems, at the very least, adequate. 
Some users may desire more detail on how various 
aspects of the program work. At any rate, there is enough 
information, presented in a clear and interesting manner, 
to allow virtually anyone to start playing the game. 

€ My only criticism of the program is that some of the 
messages offering hints on what to do next (such as that 
mentioned above about the local fishermen) appear so 
briefly that if their meaning is not clear at first or if you 
are momentarily distracted, they might as well not have 
been there at all. 

Ф It is important to keep in mind that a well-played game 
of Odyssey is going to take a lot of time, but games can 
be saved and played in installments, The only short game 
is an unsuccessful game with an obvious outcome. m 


CHECK THESE FEATURES: 


О High resolution — а 256 x 256 pic- 
ture element scan 


O Precision — 64 levels of grey scale 


О Speed — Conversion lime of 14 
microseconds per pixel 


C) Versatility — scanning sequences 
user programmable 


Г] Economy — а professional tool 
priced for the hobbyist; comes fully 
assembled, tested and burned in, 
with fully commented portrait print- 
ing software. 


Price: $349.95 MasterCharge and Visa 


Circle 61 on inquiry саго. ei» 


“When you sell to small 
business, learn to speak 


their language. COBOL-80." 
Mayberry еле) а Қ Ine Belleville, Illinois 


"It's amazing what a 
few key phrases will do 
for your sales record 
to small businesses. 
Words like "faster. 
"cheaper, and 


Microsoft's COBOL-80- 


| should know. I'm in 
the business of selling 
complete computer sys- 
tems to one of the most 
demanding enterprises 
around: pharmacies. 
That means my pro- 
grams have to solve 
the complex problems 


facing pharmacies today 


—the deluge of paper- 
work, regulations, and 
the need for immediate 
access to patient 
information. 

I've sold a lot of mini- 
computer systems with 
programs written in 


DIBOL. Then І discover- 


еа microcomputers, 
and Microsoft's 
COBOL-80. Together, 
they're faster and less 
expensive than my old 
system, yet do all the 
same things. And more. 
Like what? Like 
more flexibility and ver- 
satility. | use practically 
the whole range of 
COBOL-80 features, to 
speed inventory, billing, 
labeling, pricing, 
accounts receivable, 
patient profiles and 


doctor lists. And I'll be 
using a lot of the same 
features to write a pro- 
gram for travel 

agents too. 

Believe me, we 
checked them all, and 
only COBOL-80 had all 
the necessary LEVEL li 
features, plus the new 
CHAIN feature, pro- 
gram segmentation 
and formatted screen 
ACCEPT/DISPLAY. 

The CHAIN feature 
impressed even a 
veteran programmer 
like me. With my menu- 
driven systems, | have 
total control over which 
program will execute 


My compile times? 
Incredible. Over 1,500 


| lines compile and link in 


just five minutes. 
| know what you're 
thinking. Sounds great, 


| but! wouldnt want tobe 
. in Mayberry's shoes 


when he translated all 


_ those DIBOL programs 


to COBOL-80.' Well, 


surprise. Since most 


2 8 DIBOL features trans- 


late into COBOL one- 
for-one, we converted 
the source code six 


: ү | times faster than 


next. And it was great to 
find that COBOL-80's 
ACCEPT/DISPLAY 
statements give for- 
matted screens that 
look the same as my old 
DIBOL screens. Yet 
with fewer lines of code, 

With 300 different 
program modules, you 
can be sure | appre- 
ciate segmentation too. 
In one case, | collapsed 
seven DIBOL programs 
into one segmented 
COBOL-80 program. 
Now | can organize my 
system according to 
program function rather 
than memory size. 


MICROSOFT 


10800 NE Eighth, Suite 819 
Bellevue, WA 98004 
206-455-8080 Telex 328945 


We set the standard. | 


“ originally scheduled. 


So simply put, that's 
how Mayberry Systems 
Inc. learned for itself 
that COBOL-80 is one 
language that makes 
a lot of sense to 
small businesses. 

In my opinion, 
COBOL-80 is first- 
class. And | thought 
you should know about 
it too." 

COBOL-80 now sup- 
ports Level Il ANSI 
SORT/MERGE state- 
ments to interface with 
Microsoft's new sort 
facility, M/SORT. 


COBOL-80 with 
documentation, $750. 


Documentation purchased 
separately, $20. 


M/SORT, $125. 


Тегі Li and Elizabeth Cooper, РОВ 481, Peterborough NH 
03458 


On the first day of Christmas, my computer gave to me 
A glitch on the video screen. 


On the second day of Christmas, my computer gave to 
me 

Two keyboard bounces, 

And a glitch on the video screen, 


On the third day of Christmas, my computer gave to me 
Three loose plugs, 

Two keyboard bounces, 

And a glitch on the video screen. 


On the fourth day of Christmas, my computer gave to me 
Four garbled SAVEs, 

Three loose plugs, 

Two keyboard bounces, 

And a glitch on the video screen. 


On the fifth day of Christmas, my computer gave to me 
Five blank cassettes, 

Four garbled SAVEs, 

Three loose plugs, 

Two keyboard bounces, 

And a glitch on the video screen, 


On the sixth day of Christmas, my computer gave to me 
Six I/O spasms, 

Five blank cassettes, 

Four garbled SAVEs, 

Three loose plugs, 

Two keyboard bounces, 

And a glitch on the video screen. 


On the seventh day of Christmas, my computer gave to 
me 

Seven system resets, 

Six 1/O spasms, 

Five blank cassettes, 

Four garbled SAVEs, 

Three loose plugs, 

Two keyboard bounces, 

And a glitch on the video screen. 


On the eighth day of Christmas, my computer gave to me 
Eight worthless printouts, 

Seven system resets, 

Six I/O spasms, 

Five blank cassettes, 

Four garbled SAVEs, 
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Three loose plugs, 
Two keyboard bounces, 
And a glitch on the video screen. 


On the ninth day of Christmas, my computer gave to me 
Nine burnt-out fuses, 

Eight worthless printouts, 

Seven system resets, 

Six І/О spasms, 

Five blank cassettes, 

Four garbled SAVEs, 

Three loose plugs, 

Two keyboard bounces, 

And a glitch on the video screen. 


On the tenth day of Christmas, my computer gave to me 
Ten disk-drive lockouts, 

Nine burnt-out fuses, 

Eight worthless printouts, 

Seven system resets, 

Six 1/О spasms, 

Five blank cassettes, 

Four garbled SAVEs, 

Three loose plugs, 

Two keyboard bounces, 

And a glitch on the video screen. 


On the eleventh day of Christmas, my computer gave to 
me 

Eleven damaged diskettes, 

Ten disk-drive lockouts, 

Nine burnt-out fuses, 

Eight worthless printouts, 

Seven system resets, 

Six I/O spasms, 

Five blank cassettes, 

Four garbled SAVEs, 

Three loose plugs, 

Two keyboard bounces, 

And a glitch on the video screen. 


On the twelfth day of Christmas, my computer gave to 
те 

Twelve blown-out circuits, 

Eleven damaged diskettes, 

Ten disk-drive lockouts, 

Nine burnt-out fuses, 

Eight worthless printouts, 

Seven system resets, 

Six I/O spasms, 

Five blank cassettes, 

Four garbled SAVEs, 

Three loose plugs, 

Two keyboard bounces, 

And a glitch on the video screen. Ш 
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Тһе most comprehensive consumers’ guide to microcomputing ever 
published 15 hot off the press! The latest edition of the best-selling 
MicroShopper has been expanded іо 192 pages, and is now in a 
convenient book form . . . includes nearly 200 photographs, illustra- 
tions and charts; dozens of hardware and software product reviews, 
and feature articles on topics from the history of computers to robotics. 
The new MicroShopper explains the often difficult-To-understand jor- 
gon of the computer industry, provides fips on selecting a system for 
business, professional, educational or personal use, and lets you take 
a look at the latest microcomputers and peripherals from industry- 
leading manufacturers! 


To order the new edition of the MicroShopper, call toll-free 1-800-528- 
4448, or fill out and clip the coupon below today! Make checks or 
money orders payable to PGI Publishing. Master Card and Visa orders 
welcomed. 


TOLL FREE 1-800-528-1418 


— — — —— — Місгобһоррегбв) at 
$9.95 each plus $4.75 tor postage and handling. 
Arizona residents add 5% sales tax. 


Ciy ge č Zip 


C] Check or money order enclosed Г] VISA 


L] Master Cord 
Ассі. No. 


grani. ime ا‎ 


Expiration date O O 


Publishing 
1425 W. 12th Place * Tempe, Arizona 85284 | 


Graphic Color Slides 


In "Graphic Color Slides, Part 1" 
(November 1980 BYTE, page 126), I 
demonstrated a series of subroutines 
for the Compucolor П that together 
can be used to plot a set of points, an 
equation, or horizontal or vertical 
bar graphs. The listings in this article, 
when added to the subroutines given 
in listing 1 of the cited article, will 
enable us to plot several new types of 
graphs. These listings also 
demonstrate the use of these 
subroutines in building special- 
purpose programs that generate a de- 
sired kind of graph. The programs 
listed here are designed to run on a 
Compucolor II with extended disk 
BASIC and at least 16 K bytes of pro- 
grammable memory. 

The first three graph programs 
have been written as part of a single 
program (see listing 1); the equation 
plotting, histogram, and regression 
routines all use the subroutines 
unaltered. Both the histogram and re- 
gression routines use a statistics sub- 
routine at line 11400 that calculates 
the arithmetic average (program 
variable MEAN) and the standard de- 
viation (variable DEVIAT). The 
monthly analysis chart routine, given 
in listíng 2, illustrates how the graph- 
ics subroutines can be modified for a 
new application; the subroutine lines 
in listing 2 are the only lines being 
changed, not the entire subroutine. 
As before, the variable names used in 
these listings have been chosen to de- 
scribe their function. 


(ы 
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Part 2 


Alan W Grogono MD 
Associate Professor 
State University of New York 
Upstate Medical Center 
750 E Adams St 
Syracuse NY 13210 


Equation Plotting 

The equation plotting routine is 
contained in lines 1000 thru 1086 of 
listing 1. This routine is similar to the 
one in last month's article in that it 
allows the user to change screen 
colors and to save a finished graph; 
but this routine allows you to graph a 
new equation, select a different type 


Photo 1: Examples of equation plotting. 
Photos number Іа thru 1d show the same 
equation, Ү=Х' —4X', plotted in dif- 
ferent X- and Y-ranges and colors. Photo 
1b shows a conventional plot of the equa- 
tion; photos 1а, 1c, and 1d show the equa- 
tion as the upper edge of a series of ver- 
tical bars. 


Ша) 


of plot (line or vertical bars), and 
choose different X- and Y-ranges. 
Photos 1a thru 1d illustrate the same 
equation, Y=X* —4X', plotted in 
several different ways. 


Histogram 

The histogram plotting routine, 
lines 2000 thru 2390 in listing 1, 
allows the distribution of a given set 
of data to be displayed as a histo- 
gram. In addition, the theoretical 
Gaussian (bell-shaped) curve with the 
same mean and standard deviation is 
superimposed on the histogram; also, 
the areas under the curve and the 
histogram are the same. 

Within the listing, the one-dimen- 
sional data to be plotted as part of the 
histogram is stored in ARRAY 
(N,O)—that is, in ARRAY (1,0), 
ARRAY (2,0), ARRAY (3,0), etc. The 
data is analyzed to determine the 
largest and smallest numbers to be 
graphed on the horizontal axis and 
the step size {variables HIGH (0), 
LOW (0), and JUMP (0), repectively). 
The user selects the number of bars in 
the histogram, and the value is stored 
in the variable COLUMNS. The data 
is classified as belonging to one of 
COLUMNS groups, and the tally of 
the number of data items belonging to 
group N (where N is between 1 and 
COLUMNS, inclusive) is stored in 
ARRAY N,1) The height of the 
equivalent Gaussian curve is 
calculated in the statistical subroutine 
at line 11400, leading to the display of 


(14) 
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Heverse video 
Blinking/blunk fields 
Upper/lower 
case char. 
Protected fields 
Underlining 
Naon-glare screen 
12 x 10 char. res. 
Blinking cursor 


* 9 Baud rates 
(75-9600 Baud) 
* Self tes! 

е Auxiliary port 


Function/edit keys 
Typewriter/TTY 
- keyboards 
Numeric pad 


Model 920C shown. 


Feature-Tor-feature our smart CHI 
terminals cost less than their dumb 
ones. Much less. Compare simarts. 
Then compare price. You'll pick 
TeleVideo. 

Four different models to choose 
from. Each with features voud es 
pect lo pay extra for. Bul with Теіс- 
Video, thev're standard. 

We pul a lot of engineering savvy 
into our CRTs. Their modular design 
means high reliability. I also lets us 
build in high volume. And sell to you 
at low prices. 

Find out how you can make your 
next CRT buy a smart one. Contact 
TeleVideo today for information. 
Nationwide Field Service is available 
from General Electric Co., Instrumen- 
tation and Communication Equipment 
Service shops. 


TeleVideo, Inc., 2149 Paragon Dr. 
San Jose, California 95131 
Phone (408) 946-8500 


CALIFORNIA Costa Mesa (714) 557-6095 9 San Jose 408) 946-8500 * ILLINOIS Oak Grove Village (312) 981-1706 
MASSACHUSETTS Boston (617) 668-6891 © NEW YORK/NEW JERSEY Paramus 1201) 265-1321 ê TEXAS Dallas (214) 980-9978 


Photo 2: Examples of histograms. Here, a Gaussian (bell-shaped) curve having the same mean апа area is superimposed on each of 
the histograms. Both the number of bars in the histogram as well as the colors used can be chosen by the user. 


the histogram and Gaussian curve 
with labeled X- and Y-axes. 

The same data, once entered, can 
be displayed with different colors and 
a different number of histogram bars, 
Photos 2a thru 2c show the same set 
of data displayed in different ways. 


Regression 

The regression routine, lines 4000 
thru 4760 of listing 1, allows two sets 
of data to be plotted with a regression 
line for comparison. The two sets of 
data are graphed as X,Y pairs (with 
the X data being the independent 
variable and the Y data the depen- 
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dent variable). Then the computer 
finds the best line that describes a cer- 
tain presumed relationship (linear, 
logarithmic, exponential, or recipro- 
cal, as chosen by the user} for those 
points. If the chosen relationship is 
linear (if the user is performing a 
linear regression), the actual Y value 
is plotted with its given X value. If the 
relationship is logarithmic, exponen- 
tial, or reciprocal, the dependent (Y) 
variable is replaced by the ap- 
propriate transformed value—that is, 
the X data point is plotted opposite 
In Y, е”, or 1/Y, respectively. 

After the data pairs and the regres- 


í Write | in for this write-off | 


Want to save taxes, travel expense and time? 


Rockwell's Jetproposition — now with 
three Commander® Jetpro 
and expanded plans that make them 
even easier to own and operate — 
can show you how. 


and new 


e^ 


. where science gels Gown to GUSTER ES. 


For full information on the many 

advantages al owning your own 

Commander јеіргор, 

call 600/654-4483,’ Or write: 

Depl.25, | Commander [etprop 

Information Center, 

Rockwell International, 

5001 N, Rockwell Avenue, 

Bethany, Oklahama 73008. 

TWX 910-B30-6870. AEROCOM. 

"in Oklahoma, call collect: 
405/789-5000, Ext, 228. 


Rockwell 
International 
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Circle 64 оп inquiry card. 


sion type have been entered, the 
original Y data (stored in ARRAY 
[N,2]) is transformed according to 
the regression type, with the trans- 
formed Y values stored in ARRAY 
(N,1). At this point, the program 
makes the necessary calculations and 
displays the resulting graph, plotting 
the data points and the regression line 
that best fits them. (Actually, the 
regression line given by any regres- 
sion except linear regression is not a 
straight line but rather a logarithmic, 
exponential, or reciprocal curve that 
best fits the data. These curves appear 
as straight lines because we are graph- 
ing X not against Y, but against a 
transform function of Y—ln Y, e”, or 
1/Y, respectively.) 

Once the data has been entered, it 
can be displayed in different colors 
with different kinds of regression. 
Photos 3a thru 3d show the same data 
graphed varying the colors and re- 
gression type. The data was taken 
from the following example: we have 
four test tubes (2, 3, 4, and 6) from a 
larger series of test tubes, and each 
one has a chemical solution in it; the 
independent (X) variable is the tube 
number, and the dependent (Y) vari- 
able is the measured strength of the 
solution in that tube. À linear regres- 
sion on these data points (photo 3a) 
provides a poor fit, as does exponen- 
tial regression (photo 3b). Logarith- 
mic regression provides a better fit 
(photo 3c), but reciprocal regression 
provides the best fit of all (photo 3d). 


Monthly Analysis Graph 
The monthly analysis graph, 
shown in photos 4a and 4b, is a spe- 
cific case of a graph that will plot the 
values of one or more variables over 
a given range of the independent vari- 
able. Here, income for 4 years is plot- 
ted for each month of the year. The 
Text continued on page 110 
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Software Packages 


Computerized Accounting & Tax Service 

Taxman* US1040 tax return preparation Can 
handie 29 schedules 

CMC 

Legal Billing* Allows attorney Io monitor chorges 
bosed on hourly rates, costs, or flot lees Ail 


AR functions $2500 
Computer Managamani Systems 
General Ledger & Payroll * Single diskette based, 


easy Io use program Wrıles checks, W-2's 
and 914's Ideal for small retailer $500 
Tek-Alds Industries, inc. 
805-1 Orginal version, wilh GL, AR, АР. 6 diskettes 
wilh new docs 599 
BUS/DMS * Mos! current version of BUS senes 
Special $150 mc for PO `$ submited with 
orginal copies of Digital Techno 
BUS- е ч 5850 


MEMTEST/2 New edilion of popular memory test 
for OS) hardware 8” and 5° disk. 550 


fig-FORTH Stond-olone version of the FORTH 
Interest Group Model $17 

DCS Software Producis 

WP/INT® Interface between WP-2 ond any DMS 
fle tor form laters $80 

Tra-Sla 

Amway Distributors Package Order eniry/inventory 
Package for direc! Amway buyer Montons 
commission structure 5895 

BBS 

Data Director* Powerful dala base manager 
Command oriented, very interactive 5995 


Tri-Comp 

System Exerciser Seit-prompling les! routines Tor 
end user troubleshooting $60 

Farragher and Assoc. 

Med-Bili* Single doctor chent billing $995 

Frisch Computer Systems 

Monufacturing Control System * Hard disk based 


Standalone inventory with job coshng and till- 
Ol-moatanais Extensively lield tested $3500 


DQFLS 

WP-6502 05650 version of popular word 
processor $125 

UCSD System Users Society 

USUS сонное Ехећопде Library 6 diskefia 
sal of UCSD Pascal programs, includes USUS 
membership $80 

Abacus Data Systems 

Mailer” Text processor plus key hile/sor 
capabihty Good moss matter 

Payroll * Thorough pockage for floppy or бага 
disk End User Maintenance Service 
recommended $495 

General Ledger* Multi-dieision/department sup- 
port, journal based, floppy or hord disk 5495 

"^n Technology 

BUS-II Manufacturer 5 ongina! version sold al 
тойв-п pnce 61 


"DNS Compatibla 


Affiliated Dealers 


Abacus бе Systems Greensburg, РА 15601 
Taxmon Sati Lake City, UT 84115 

Cose Computer Bradley, IL 60915 

Business Computer of Joliet Cresthill, IL 60435 
Business Doto Systems, inc. Bolder, CO 80301 
Community Computers Ariington, УА 22201 
Computer Management Systems Mitchell, SD 57301 
CSB Houston TX 77057 

Cybertronics Houston, TX 77084 

Data Buss Graysloke, IL 60038 

Daia Services Computer Corp. Denver CO 80239 
рено Dota Distributors Memphis, TN 38118 
Farragher & Assoc. Milwaukee, WI 53213 

Frisch Computer S! Paul, MN 55113 

International Automation New Kensington, PA 15608 
KMH Golesburg. IL 6140! 

MAP Systems Peono Hts , iL 61614 

Proctical Computer Spnnafield. IL 62703 
Specialized Computer Systems Jockson MI 49204 
Tek-Aids Industries, Inc. Arlington Hts . IL 60004 
Tro-Stu Computer Shoppe Pueblo CO 81005 
TriComp Inc. Denver, СО 80221 

Tota! Data Systems Fi Collins, CO 80525 
Whitlock International, Inc. Detroit, MI 48219 


The Ohio Scientific Software Game 


Selecting software for your Ohio 
Scientific computer is a chancy task аі 
best. There are few trustworthy беп- 
dors with a national reputation. There 
are no consistent quality standards 
and the documentation is 
often cryptic and inaccurate. 
if you are lucky enough 
to find a good 
package, there's 
no guarantee of 
ongoing sup- 
port. А wrong 
choice results 
in months of 
wasted time, 
effort, and money. 

With the Software 
Federation, you no longer 
take that risk. The 
Software Federation was 
formed by three of the 
largest Ohio Scientific hard- 
ware distributors to select and 
market quality software through 
reputable dealers nationwide. 


The Software Federation 
solves the dealer's problems by pro- 
viding low cost access to high quality 
software with the sort of demonstra- 
tion packages, documentation, 
and support that the dealer needs 
to successfully зей machines. 


1 


The Software Federation soives 
the independent vendor's problems 


Al 


by providing a proprietary method 
of software protection, aggressive 
enforcement of softipare licenses, a 
strong dealer base, primary support, 
and national advertising. 


The Software Federation 
solves the user's problems by 
providing quality software, 
exceptional documenta- 

tion, after-the-sale 

support, and optional 
software maintenance 
services. 

Why risk making 

the wrong choice? 
Шы With the Software 

۳ Federation, everyone 
wins! 

See the dealer in your 
area for a complete turnkey 
demonstration. 


Software Federation Inc. 
44 University Drive 

Arlington Hts., IL 60004 

Phone: 312/259-1355 
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! SOUND EFFECTS ! 


GUNSHOTS! PHASERS! 
MUSIC! “OUTER SPACE 
NOISES” AND MUCH MORE... 


with 
THE EMS 
nOiScImnACEH © 
S-100 BUS 
and 
NODEMACE? ц 
APPLE Il BUS >. 


BOARDS USE THE 
GI AY 3-8910 TO PRODUCE 
SOUND EFFECTS UNDER 
SOFTWARE CONTROL 


е Onboard audio amp 

Breadboard area with +5, gnd 

* Tone generators, noise 
Source 

• Envelope generator, IZO ports 


FULL MANUAL INCLUDES: 
Construction notes, software 
examples, full notes on AY 
3-8910 schematic, parts list, etc. 
P.C. board soldermasked, gold 
contacts, parts silkscreen 


NEW FEATURES!!! 
noisemaker (S-100 Bus) 
Now, TWO on board audio amps 
for stereo, and on board wait 
state logic for 4MHz systems 


ATTENTION APPLE 11 ти. USERS! 
Assembled & tested noisemaker ll 
now available at 579,95! 
plus $1.50 shipping & handling 


noisemaker P.C. board & manua! 
$34.95 4 50% shipping 


noisemaker Il P.C. board & manual 
$34.95 -- 50€ shipping 


Please specify which version 
when ordering. 


illinois residents add sales tax 
* Apple is trademark of Apple Compuler, inc. 


Write for details on tha new ADS 
sound effects interpreter, 
the ‘Sound Writer” 


RMS 


Ackerman Digital Systems, Inc. 
110 М. York Rd., Suite 208 
Elmhurst, ІН, 60126 (312) 530-8992 
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Listing 1: Menu-driven program to produce equation plots, histograms, or regression 
graphs. In order to run correctly, this program needs the subroutines from listing 1 of 
Part 1 of this article added to it. 


9 REM KY 5 REM GRAPHS. (CÓ A. М. GROGONO. AUGUST 1979 
6 REM HISTOGRAM, REGRESSION, EQUATION, Y1 

40 RESTORE :CLERR 288:DIM 145122 

50 DATA 1,2,6,4:FO0R I= iTO 4:RERD COLOURCIÓ:NEAT I 

Эй PLOT 29, 27, 24, 15, 14, 2, 255, 6 1, 12, 3, 16, $:REM CLEAR PAGE 


104 PRINT "SPECIRL GRAPH S":PRINT 


140 PRINT :PRINT ,,"1. CREATE HISTOGRAM" 
126 PRINT :PRINT .,."2. LINEAR REGRESSION" 
138 PRINT :PRINT ,,"$. PLOT EQUATION" 

140 PRINT :PRINT ,,"4. ERASE/REVIEW IMAGES" 
158 PRINT :FRINT ,,"5. МАІМ MENU" 


190 PLOT 10, 18, 9, 9, 9, 9: INPUT "ENTER $8: ";CHOICE 
200 ON CHOICEGOSUE 2000, 40080, 1000, 7048, 228: СОТО 5 
228 LOAD "MENU" :RUN 

498 REM WRITE EBURTION RT 500, 
918 RETUKN 
938 REM 
391 REM 
992 REM 
993 REM 
1008 DIM ARRAYC25. 1):КЕМ PLOT EQUATION 

1818 TITLE= "" 

1020 GOSUB 10100:КЕМ EQURTION SUB 

1038 PRINT :PRINT ,,:IHPUT "X-BARS OR LINE: ";I$ 
1035 K= 1- (14- "Х") 

1646 GOSUB 9000:0N KGOSUG 11188, 11200:G05UB 11900 
i842 GOSUB 11800:1Ғ K$- "C"THEN 1040: ЕМ COLOR SELECT 
1045 PLOT 3, 8, 31, 6, 4, 11,3, 15, 31 

1858 INPUT "МЕМ EQUATION, RANGE, SAYE OR MENU: ";I$ 
1068 IF I$- "E"THEN PLOT 12:05070 18132 

1676 IF I$- "R"THEN 1020 

1875 IF I$- "S"THEN GOSUB 11500 

1085 IF 1%- "M"THEN RETURN 

1986 GOTO 1045 

1490 КЕМ 
1191 КЕМ 
1192 КЕМ 
119% КЕМ 
2000 50508 10008: КЕМ HISTOGRAM 

2010 AXIS= 6:GOSUB 10210: 60506 16516 

2015 IF HIGHC@)> BIGCGAD THEN 2020 

2017 810(92- БІС(0)% JUMPCaD/ 2:GOSUB 10:10 

2828 PLOT 6,6,12,3,8,5:РКІМТ "THE HISTOGRAM WILL EXTEND FROM "; 
2050 PRINT LOW(@);" TO "; HIGHC@):PRINT :PRINT 

2048 PRINT » “SELECT NUMBER OF COLUMNS IN HISTOGRAM: ": PRINT 
2656 DATA * 4"," 6"," 8", "Ја", "16", "24" 

2068 RESTORE 2858:PRINT :FOR I= 1T0 6:RERD COLUMNS4 

2070 PRINT ,,"";CHR$ (64+ I2;"  "; COLUMNS; " COLUMNS" 

2088 PRINT :NEXT I 

2118 PRINT ,,:INPUT "SELECT A = F: ";J$:J- ASC €J$2- 64: REM 
2120 IF J< 10R J> 6THEN PLOT 28, 11:60Т0 2116 

2136 RESTORE 2050:ҒОК I= 170 J:RERD COLUMNS$:NEXT I 

2140 COLUMNS- YAL {COLUMNS} 


EG; 508 Y= X2 - $* А 


SUBROUTINE TG PLOT EQUATION 


SUBROUTINE ТО ANALYSE ORTA AND PLOT HISTOGRAM 


Listing I continued оп page 102 


Please send your m vam Catalog. 


(Check which software is of particular interest) 


ГІ C COMPILER. Optimized native code for VAX 11/780, PDP-11, LSI-11, 280, 
8085, 8080. Fuil C lan mage as defined in Kernighan and Ritchie, with com- 
prehensive portable library. Cross compilers available. Runs under VMS, 

IAS, RSX-11D, RSX-MM, R TS/E, RT-11, UNIX, Idris, CDOS, CP/M. From $600 


IDRIS OPERATING SYSTEM. System calls and file system identical to 
UNIX VB, including pipelines. Utilities include shell, editor, assembler, 
loader, archiver, compare, copy, grep, etc., plus system utilities for file 
system maintenance. Runs on LSI-11, PDP-11. From $1000. 


П PASCAL COMPILER. Optimized native code for VAX 11/780, PDP-11, 
51-11, 280, 8085, 8080, Full Pascal lan nguage as defined in Jensen and 
Wirth, with standard library. Includes C compiler and portable library, 

permitting intermixed C and Pascal. Cross compiters available. Runs 

under VMS, IAS, RSX-11D, RSX-HM, RSTS/E, RT-11, UNIX, Idris, CDOS, 
CPIM. From $750 


Mitis ге a trademark of Whilesmutns на VMS. RSX-31 ATI} RSTSIE, YAX, 
UNIX 5 a trademark of Bell Laboratories PDP-11, (51-11 аге trademarks ol борча! 
CPIM is ә trademark of Digital Research Co Equipment Corporation 
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W hitesmiths, Ltd. 


Software for grownups. 
(212) 799-1200 


PO.B. 1132 Ansonia Station, New York, N.Y. 10023 


By Metronics 


ASCIHBAUDOT, 
STAND ALONE =Æ 


Computer umm 
Terminal 149" 


The Netronics ASCII/BAUDOT Computer Terminal Kit is а 
microprocessor-controlled, stand alone keyboard/terminal 
requring no computer memory or software, l1 allows the use of 
either a 64 or 12 character by 16 line professional display for- 
mat with selectable baud rate, RS232-C or 20 ma. output, Full 
cursor control and 75 ohm composite video output. 

The keyboard follows the standard typewriter configuration 
and generales the entire 128 character ASCII upper/lower case 
sel with 96 printable characters, Features include onboard 
regulators, selectable parity, shift lock key, alpha lock jumper, 
а drive capability of one load, and the ability lo mate 
directly with almost any computer, including the new Ex- 
plorer?85 and ELF products by Netronics. | 

The Computer Terminal requires no I/O mapping and 
includes ik of memory, character generator, 2 key rollover, 
processor controlled cursor control, parallel ASCII/BAUDOT 
io seria! conversion and serial to video processing—fully 

al соттой for superb accuracy. PC boards are the 
highest quality glass epoxy for the ultimate in reliability and 
long life. 
VIDEO DISPLAY SPECIFICATIONS 

The heart of the Netronics Computer Terminal is the micro- 
processor-conirodled Netronics Video Display Board (VID) 
which allows the terminal to utilize either а parallel ASCII or 
BAUDOT signal source. The VID converts the parallel data te 
serial data which is then formatted to cither RS232-C or 20 ma. 
current loop output, which can be connected to the serial 170 
on your computer or other interface, ie., Modem. 

When connected to а computer, Ihe computer must echo the 
character received. This data is received by the VID which 
processes the information, converting to data to video suitable 
to be displayed оп a TV set (using an RF modulator) or ола 
video monitor. Тһе VID generates the cursor, horizontal and 
vertical sync pulses and performs the housekeeping relative to 
which character and wherc it is іс be displayed on the screen. 
Video Output: 7.5 P/P into 73 ohm (ETA RS-170) * Banê Rate: 
110 and 300 ASCH * Outputs: R5232.C or 20 ma. current loop 
» ASCH Character Set: 128 printable characters— 


ABTG Orap E02, ,,,22:22 (f | 

перед (99+, 70123456789: ; (=)? 
RRBCDEF GHI ЈКІ ИНОРОКСТИМҮ (УС 
` abcdef ghi jklanoparstuvexyz 32-4 


B ,haracter Set: А Б i ОРО 
RSTUVMXYZ-2:*3348/).,9014!57;2/68* 
Cursoe Modes: Ноте, Reckspece, Horizontal Таб, Line Feed, 
Vertical Tab, Carriage Return. Two special cursor sequences 
ore provided for absolute and relative X-Y cursor addressing + 
Cursor Control: Erase, End of Line, Erase of Screen, Form 
Fi fete * Monitor Operation: 50 оғ 60Hz [jumper 
selectable. 
Continental U.S.A. rodii Card Buyers Outside Connecticut 


CALL TOLL FREE 800-243-7428 


To Order From Connecticul Or For Technical ә 
Assistance, Etc. Call (203) 354-0375 "4 
l Netronics R&D Lid., Пері. B12 f 
333 Litchfield Road, New Milford, CT 06776 


Please send the items checked below 
О Netronics Stand Alone ASCI Keyboard/Compuler 
1 Terminal Kit, $149.95 pius $3.00 postage & handling. 
О Detare Steel Сазіпгі for Netroncs Keyboard/Termi- 
[ ral In Blue/Biack Finish, $19.95 ріш $2.50 postage | 
and handling. 
C Video Display Board Kit alone (less keyboard), $89.95 | 
plus $3 postage & handling. 
М D 12" Video Monitor (10 MHz bandwidth) fully assem- | 
bled and cested, $139.95 plus $5 postage and handling. 
1 Û RF Modulator КИ (to use your ТУ sei for a monitor), | 
$8.95 posipaid. 
іс 5 amp Power Supply Kh іп Deluxe Steel Cabinet i 
(r8VDC @ 5 amps, plus 6-8 VAC), $39.95 pius $2 
postage & handling. 
Total Enclosed (Conn, res. add sales tan) § 
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Listing 1 continued: 

2150 FOR Is 1TO COLUMNS:RRRRYCI, 1202 0: МЕХТ I:REM ZERO SUMS 
2168 JUMP- SCRLECO»/ COLUMNS:FOR ITEM- 1TO NUMBER 

2178 GROUP= 1% INT ((ӨКЕНУ(ІТЕМ, O>- СОИС) > JUMP) 

2180 ARRAY (GROUP, 12- RRRAYAGROUP, 12% 1:NEXT ITEM 

2208 PLOT 6, COLOURC15, 12: RATIS» 8:GOSUB 11400 

2216 GOSUB 11980:RXIS- 1:GDSUB 10210:КЕМ BIG(1? 

2228 DEF FN ЕСІз- EXP <- CCMEANCQ@)- 1)" 2/ Cae DEVIRTCOD^ 222; 
2225 DEF FN F(1}= DEVIRTCAD* COLUMNS* 2. 58665 

2238 DEF FN GCI>= NUMBER* SCRLEC(HD* FN ЕС? FN FCID:REM GRUSS 
2248 IF FN GCMEANC@))> BIGCLTHEN В1І6<1)= FN GCMEAN CH? ) 

2200 GOSUB 9028:REM FRAME 

2268 PLOT 6, COLOURC4):REM GRUSSIAN CURVE 

2270 FOR Іс LOW(@)TO HIGHC@>STEP (HIGHCOD- LONCH)? 24 

2286 RAIS- 8:PLRCE- I:GOSUB 10700 

2290 AXIS= 1:PLACE= FN GCI): GOSUB 10700 

23080 ON 1- (Іс LOW) >GOSUB 11020, 110180: МЕХТ I 

2316 FOR AXIS= OTO 1:PLACE= LOWCAKIS> :GOSUB 10700 : МЕХТ AXIS 
2320 PLOT 6, COLOUR(3):GOSUB 14616:FOR I= iTO COLOUMNS:REM HISTO 
2338 AXIS= 1:PLRCE- ARRAY CI, AXIS): 60508 10709: 60506 11626 

2548 AXIS= ü:PLRCE- LOWCAXIS)+ |ж JUMP:GOSUB 10780: 60506 11020 
2350 ARIS= 1:PLACE= LOWCAXKIS) : 60506 16?60:GOSUB 110208:МЕХТ I 
2359 GOSUB 11906:GOSUB 11808:1Ғ K$= "C"THEN 2818:REM COLORS 
2360 PLOT 5,0, 31,6, 4,11, 3,15, 34 

2578 INPUT "NEM ОЯТА, HISTOGRAM, SAVE OR MENU: "1% 

2sfa IF I$- "HM" THEN RETURN 

2388 IF [$= "D"THEN 5 

2385 IF [$= "S"THEN GOSUB 11500:60Т0 2355 

2398 ON - (I$= "H")GOTO 2010:00Т0 2355 

3990 КЕМ 
3991 КЕМ 
3992 КЕМ 
3992 КЕМ 
4606 GOSUB 100008 :КЕМ DATA FOR LINEAR REGRESSION 

4010 GOSUB 44@@:REM BORDERS AND LINE 

4930 GOSUB 116@6:GOSUB 11900:КЕМ POINT PLOT AND PAUSE 

4935 GOSUB 118@0:IF K$- "C"THEN GOSUB 473@:GOTO 4@3@:REM COLORS 
4048 PLOT 5,0, 31.6, 4,14, 3, 15, 31 
4850 INPUT "NEW DATA, REGRESSION, 
4868 IF I$= "D"THEN 5 

4878 IF ІЗ- “R“THEN 4010 

4075 IF I$- "S"THEN GOSUB 11508:GOTO 4040 

4855 IF I$ "M"THEN RETURN 

4898 GOTO 48040 

4400 PLOT 6.47,14. 12, 3,17, 7:REM SELECT REGRESSION 

4418 PRINT "SELECT REGRESS ION":PRINT :PRINT 
4428 DATA “LINEAR: Y= AX + Б", "" 

4450 DATA "EXPONENTIAL: 16°Y = AK + B","18^" 

4440 DRTR "LOGARITHMIC: 1001657) = AX + B", "LOGC1UD" 

4458 DATA “RECIPROCAL: 4/Y = AX + Б", "47" 

44/4 TITLES= 4 

4488 RESTORE 4426:FOR I= 170 TITLES:RERD TITLES, PREFIX$ 
4490 PLOT 18,9,9:PRINT I, TITLES: NEXT I 

4588 PRINT :PRINT »..:INPUT "SELECT REGRESSION: “iJ 

4516 IF J< 10k J> TITLESTHEN PLOT 28,11,28:009Т0 4504 

4526 RESTORE 4426:FOR I= 1Т0 J:READ TITLES, PREF IAS: NEXT I 
4525 ОМ JGOTO 4530, 4548, 4558, 4560 


SUBROUTINE TO ANALYSE DATA AND PLOT REGRESSION 


SAVE OR MENU: "; I$ 


Listing 1 continued on 106 


For years many small business system buyers 
thought that in order to get “real” performance 
and enough storage to be a "real" business system 
they would have to sacrifice the family jewels. 

But with the introduction of the Smoke Signal 
Chieftain series office computers a lot of people's 
minds have been changed. 

Because we designed the highly reliable 
Chieftain small business system with the most 
innovative combination of performance and effi- 
ciency around. 

At your fingertips there are 64,000 characters 
of random access memory and you сап address 
anywhere from 740,000 characters to 2 million 
characters with Smoke Signals's new double den- 
sity controller. For larger concerns, there's a 20M 
byte hard disk available. 

At a time when other small computer manu- 
facturers tell you "you're on your own", Smoke 
Signal offers an abundance of easy-to-use software 
programs such as order entry. inventory control, 


accounts receivable, invoice entry, payroll. word 
processing and much, much more. There's BASIC. 
COBOL and FORTRAN — even a multi-user BOS 
(Business Operating System) that allows for 
numerous users simultaneously. 

Chieftain systems 
starting at under $200.00 
per month display per- 
formance on par with sys- 
tems costing twice to 
three times as much. 

So call (213) 889-9340 
for your nearest autho- Om 2 
rized Smoke Signal dealer — he'll be glad to 
demonstrate the Chieftain's high reliability and 


ease of operation. For dealers only, circle 68 
All other inquiries, circle 67 


AFEW | 
OF THE FEATURES 
THAT GIVE TERAK 


THE EDGE IN 


PRICE/ PERFORMANCE 


Simultaneous 
Graphic/Text Display 


The 8600 offers outstanding 
control and formatting of both 
graphics and text. Completely 
under user control, the multiple 
memory planes permit simul- 
taneous display and indepen- 
dent manipulation of text and 
graphics to achieve special 
effects such as overlays, scroll- 
ing and zoning. This capa- 
bility, in conjunction with 
Terak's unique flexible charac- 
ter generation, enables the 
8600 to present visual displays 
that are unequalled by any 
other system of its class. 


Broad Spectrum 

of Calor Selection 

The number of color maps 
and the colors in each map i5 
completely under sol ware 
control. With a 6-ріапе mem- 
ory (64D x ABÛ Б) up to Ён] 
colors can be displayed on the 
screen simultaneously. With 
а 3-plane memory (320 х 240 » 
11, up to 8 simultaneous colors 
can be displayed from апу 
one ol eight юг maps Ihi 
output of the color map pro 
uci Ч levels “асһ ІТІГ TE а 
blue and ireecn The result 

із the selection ûf 512 possible 
levela of intensity, saturation 
and hue, Switching from map 
lo map i5 under soffwari 

CUNT ГҮ 


While some of the features of 
Тегак5 new 8600 сап be found in 
other computer graphic systems, 
no other system in the $5K-$20K 
price class (and even those costing 
thousands more) provides a com- 
parable combination of features 
and benefits. Features such as 


Low Entry Cost The basic 

8600 color system is priced at about 
$15,000. It can be upgraded to 
higher resolution and a greater 
number of colors, but even fully 
expanded it still comes in at less 
than $19,000. 

Or, you can start with a black 
and white system for less than 
$8,500 and upgrade to color at any 
time by the addition of a color 
processor and monitor. 


Zoning 


The 8600) monilir screen сап 
bur divided into a maximum of 
leur variable size por, Th a 
typical applicalion. (he unm 
three zones can display graph 
uL while ШІ ІШІ РЕП? TIT 
pinys bet. The езі can be 
етс пг gl crv urolli (1 ivhili 
ihe graphics are changing Lo 
colncice with the іні changes 


Dual Processors For Speed and 
Flexibility The two 16-bit proces- 
sors (each with its own memory) 
are assigned those tasks which they 
can accomplish most efficiently and 
with the fastest throughput. The 
result is more available user space 
in memory, faster processing and 
increased flexibility of operation. 


DEC Based Hardware and 
Software The DEC based hard- 
ware and software includes the 
LSI-11 main processor, КТ-П oper- 
ating system and Q bus compati- 
bility. As a result, the 8600 will 
support a variety of software and 
easily integrates peripheral devices. 


USCD Pascal, Too The 8600 
also supports the easy to use USCD 
Pascal operating system for pro- 


ИШИ 


2000 aAA ab Um pla Late 
тиц: 
ШАӘППІМИТЕНТІН 6 
кигу 
NAI Ladi رار‎ ы alin Цаа ыша Lat, 
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reip 


gram development, text editing, 
word processing and interactive 
applications. 


Siggraph Core Standards, 2D1 
Level Graphic support is pro- 
vided for USCD Pascal and RTH 
for Fortran, Basic and Pascal. 


The Other Reasons? Add such 
things as graphics display list 
processing, a high resolution quad- 
rant, four modes of display blank- 
ing, emulation, remote on-line 
diagnostics, etc. The list goes on 
and on. But to fully appreciate 

the system you should see one in 
action. We'll be happy to set up 
an appointment. Just contact us. 


Terak's fill algorithms are fast 

and allows you to fill the inside 
of simple or complex geometric 
figures without calculating points. 


This not only helps define charts, 
graphs, etc., but greatly enhances 
the appearance of presentation 
materíal. 


terak 


CORPORATION 


14151 North 76th Street 
Scottsdale, Arizona 85260 
(602) 998-4800 


Circle 69 on inquiry card. 


The 8600 also offers several 
dynamic features that are 
impossible to illustrate and 
must be seen to fully appreciate. 


Smooth or Line Scrolling 


The speed of the vertical, 
bi-directional scrolling is under 
operator control. It can be 
slowed down for text editing 
or speeded up for search. And, 
unlike most terminals that 
jump a line at a time, the 8600 
moves in increments of one 
scan line. The result is a smooth 
moving text that is easy to read. 


External Video Synch 
The 8600 can be synchronized 
to receive externally generated 
RGB signals or transmit 8600 
signals to external video moni- 
tors. This lets you combine 
and/or overlay internally and 
externally generated characters 
and graphics onto a single 
screen if mixing hardware is 
incorporated in the system. 


The days of complicated, unreliable, 
dynamic RAM are gone: 


INTRODUCING 


the ultrabyte memory board 


$199 95 (с. 


Netronics consistently ofTers innovative products at un- 
beatable prices. And here we go again — with JAWS. 
the ultrabyte 64K S100 memory bnard. 

ONE EHIP DOES IT ALL 

JAWS solves the problems of dynamic RAM with a 
slata-ol-the-arl chip irom Inte! that does it a/f Intel's 
single chip 64K dynamic RAM controller eliminates 
high-current logic parts... delay lines ... massive 
heal sinks . . . unreliable trick circuits. 
REMARKABLE FEATURES OF JAWS 

Look whal JAWS offers you: Hidden refresh . . . fast 


performance... low power consumption . . . latched 
data oulputs ... 200 NS 4116 RAMs . .pn- -bnard 
crystal... К bank selectable . . . fully sockeled . . 


solder mask on bath sides of board . . . designed for 
8080, 8085, and 280 bus signals . . . works in Explorer, 
Sal, Horizon, as well as all other well-designed 5100 
Computers. 

GIVE YOUR COMPUTER А - БА. ie a 

POWER WITH JAWS — SAVE UP TO 390 ON 

MITRODUCTURT LIMITED OFFER SPECIAL PRICES! | 
UNDECIDED? FRY A WIRED 16K JAWS IN YOUR COMPUTER OW OUR 
10-0АҮ MOWEY. BACK OFFER (SPECIFY YOUN COMPUTER? 


CONTINENTAL USA CREDIT CARD BUTTERS OMIT SHOE CONNECTICUT CALL 


CALL TOLL FREE 800- 243- 7428 


тат Caanecticut Or For Ausmiaaca, 4203) 354-3 


Dept. 1 
IN NERONI сн & 812! 
DEVELOPMENT LTD 
333 Litchfield Road, New Milford, CT 06776 ! 
Рірасе send the items checked below: 
C] JAWS 16% RAM kit. No. 6416, 5139 .95.* 
ГІ JAWS 16K RAM fully assembiad, tested, burned in, 
No. 6416W. $229 95." 
C] JAWS 32K БАМ hit, No. 6432, (rag. price 5329.91, 
SPECIAL PRICE $259.95 * 
17 JAWS 32K RAM fully assembled, iesied, burned ін, 
No. 6432W, (reg. price $369.95), SPECIAL PRICE 
t339.95.* 


і 

i 

i 

1 

І 

А 

i 

І 

i 

І 

i 

i 

i 

| (2 JAWS 48K RAM kit, No. 6448. (гер. price 5459.95). 
r SPECIAL PRICE $399.95.* 

т C JAWS 48K fully assembled, tested, burned in, No. 
ıi 64830, (reg price 5509.46), SPECIAL PRICE 

i 1449.95. 

{ CÎ JAWS ВАК RAM kit, No. 6464, (reg. price $589.95). 
| SPECIAL PRICE 4489.95,” 

! Г JAWS GAK RAM fully assembled, tasted, turned in, 
| No. BABAW, iren. price $649.95), SPECIAL PRICE 

t $559.35.* 

1 Г] Expansion hit, JAWS 16K RAM тойма, to expand 
any of the above in 16K blocks up to БАК, No. 1GEXP. 

1 5129.95." 

1 “АП prices plus 52 postage and handling. Connecticut 

| residents aiid sales tax. 

i 

I 

і 

! 

i 


i Signatura 
! Print Name 
1 Address 
a City 
г me 
Ej Send me more information 
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Listing 1 continued: 

4538 DEF FN Е&1)= I:GOTO 460й:КЕМ LINEAR 

4548 DEF FN FCI?= 10° І: СОТО 4688:REM EXPONENTIAL 

4550 DEF FN FCI2= LOG <I) 2, 20259:50Т0 4&Bba:REM LOG BASE 16 
4568 DEF FN FCI2- 1/ I:G0TO 4688:REM RECIPROCAL 

4600 XYSUM= 0:КЕМ PREPARE REGRESSION 

4616 FOR ІТЕМ- 1TO NUMBER: RRRAYCITEM, 122 FR FCRRRAY< ITEM, 25) 
4626 AYSUM= AYSUM+ ARRAY ITEM, A) ARRAY ITEM, 12:NEXT ITEM 
4625 LABEL$(1)= PREF IX$+ LABEL$(2):PLOT 6, fOLOURS1), 12 

4638 FOR AXIS= ВТО 1:GOSUB 11488:NEXT ARIS 

46480 I= NUMBER* XYSUM- SUMGCB»* SUMCT) 

4645 SLOPE- 1/ &NUMBER* SQURRESUMCOo- SUM?” 2) 

4650 INCEPT- (SUM¢1)- SLOPE* SUMCB»5/ NUMBER 

4668 COEFFICIENT= SLOPE« DEVIRTCO»/ DEVIRHT(C1? 

4662 PLOT 3, 28, 17:PRINT "SLOPE: "7 SLOPE 

4664 PLOT 3,20,19:РКІМТ "INTERCEPT: — "; INCEPT 

4666 PLOT 3, 20, 21:PRINT "CORR. COEFF: "; COEFFICIENT 

4668 00508 11968 

4670 GOSUB 108200:КЕМ BIG & LITTLE 

4688 ARRAYCNUMBER+ 1, d= LITTLE<@) 

4638 RRRRYCNUMBER* 4,10- [NCEPT+ SLOPE* RRRRYCNLUMEER- 1, а> 
4709 ARRAYCNUMBER+ 2, A= BIGH) 

4716 ARRAYCNUMBER+ 2,152 INCEPT* SLOPE: ARRAYCNUMBER+ 2, A; 
4720 NUMBER= NUMBER+ 2:GOSUB 1626@:NUMBER= NUMBER- 2:REM LIMITS 
4738 GOSUB 9й208:Р(0Т 6, COLOURC4):REM РКЕРАКЕ GRAFH 

4748 FOR ITEM- NUMBER+ 170 NUMBER+ 2:FOR AXIS= OTU 1:REM LINE 
4750 PLACE= RRRRYCITEM, AXIS) :GOSUB 10780: МЕКТ REIS 

4766 ON 2+ CITEM= NUMBER* 1260516 11010, 11828:МЕХТ ITEM:RETURN 
11392 REM 


11393 REM 

11:94 REM SUBROUTINE TO ANALYZE НККВТСМИМБЕК, AXIS) 
11:95 REM 

11:96 КЕМ CALCULATES —  MERNRAIS? 

1159г КЕМ RUD PRINTS: .— DEVIRHTARAISO 

11398 КЕМ ERRCRXIS) 

41399 REM 


Lida SUMCAMISI= @:SQUARESUMCARIS2= 0 
11485 FOR ITEMz 170 NUMBER 

11407 SUMCREIS)= SUMCRAISÓ* ARRAY CITEM, ARIS? 

11419 SQUARESUMCAXIS)= SQURRESUMCAXIS)+ ARRAYS ITEM AXIS)” 2 
11415 NEXT ITEM 

11420 MEANCAXIS)= SUMCIRARISo/ NUMBER 

11439 1= SQURRESUMCRXIS)- SUMCAXIS)™ 2/7 NUMBER 

11448 DEVIATCAXIS)= SAR (1/ CNUMBER- 1)2 

11450 ERRCAXIS)= DEVIATCAXIS)/ SHR (NUMBER?) 

11468 I= 26+ 20% AXIS:PLOT 3,1% 3,5:РКІМТ СНВЕС $8515) 
11465 PLOT 3,0,9:РКІМТ "MEAN: ":FLOT 2,1,9:РКІМТ MERNGRAISO 
11478 PLOT 3,8, 11:ҒКІНТ "STAN. DEV:" 

44475 PLOT 3, L 11:PRINT DEVIRT(RAISO 

11488 PLOT 3,80,13:PRINT "STAN. ERROR: " 

11485 PLOT 5, L 13:PRINT ERRCRAIS) RETURN 


@:REM STATISTICS 


11495 REM 

11496 REM 

11497 КЕМ RBBREVIRTED SUBROLITINE 
11498 REM Tü SRVE IMRGES 

11499 REM 


11540 PLOT 27,4:РКІМТ "SAVE SCREEN. DIS 6888-6FFF":PLOT 27, 27 
14556 RETURN 
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SuperSoft First in Software Technology 


ENHANCED ‘TINY’ PASCAL 
We stil! call it ‘Tiny’ but it's bigger and better than ever! This is 


the Famous Chung/Yuen ‘Tiny’ Pascal with more features includ- 


ing recursive procedures/functions & disk 1/0. 

‘Tiny’ Pascal is fast. Programs execute up to ten times faster 
than similar BASIC programs. 

SOURCE TOO! We still distribute source, in ‘Tiny’ Pascal, on 
each discette sold. You can even recompile the compiler, add 
features or just gain insight into compiler construction. 

‘Tiny’ Pascal is perfect for writing text processors, real time 
control systems, virtually any application which requires high 
speed. Requires: 36K CP/M. Supplied with complete user manual 
and source on discette: $85.00 Manual alone $10.00 


StackWork's FORTH 

A full, extended FORTH interpreter/compiler produces COMPACT, 
ROMABLE code. As fast as compiled FORTRAN, as easy to use 
as interactive BASIC. 

SELF COMPILING: Includes every line of source code necessary 
to recompile itself. 

EXTENSIBLE: Adds functions at will. 

Z60 or 8080 ASSEMBLER included 

Single license, OEM licensing available 

Please specify CPU type: 280 or 8080 

Requires:32K CP/M. 

Supplied with extensive user manual and tutorial: $150.00 
Documentation alone: $25.00 


Protect your software investment by buying source! Prevent obsolescence, create custom versions, 


or use our systems as sources for "library functions: 


The source code for all our programs, including the ones on this page, is available from us, either 
at additional cost, or if noted, included in the price. The programs on this page are distributed with 


machine readable source at no additional cost. 


SUPERSOFT 


Your Source for 


TFS — Text Formatting System 

Ал extremely powerful formatter. More than 50 commands. Supports 
all major features including: 

• left & right margin justification * user defined macros 

“ dynamic insertion from disk file * underlining and backspace 
TFS lets you make multiple copies of any text. For example: 
Personalized form letters complete with name & address & other 
insertions from a disk file. Text is not limited to the 5126 of НАМ 
making TFS perfect for reports or any big job. 

Text is entered using CP/M standard editor or most any CP/M 
compatible editor. TFS will link completely with Super-M-List 
making personalized form letters easy. 

Requires: 24K CP/M 

Source to TFS in 8080 assembler (can be assembled using 
standard GP/M assembler) plus user manual: $250.00. 

Object code only with user manual: $85.00 

Manual alone: $20.00 


SOURCE 


TERM 

А complete intercommunications package for linking your computer 

to other computers. Link either to other CP/M computers ar to 

large timesharing systems. TERM is comparable to other systems 

but costs less, delivers more and source is provided on discette! 
With TERM you can send and receive ASCII and Hex files 

(COM too, with included conversion program) with any other 

CP/M computer which has TERM or compatible package. Allows 

real time communication between users on separate systems as 

well as acting as timesharing terminal. 

” Engage/disengage printer * send files 

• error checking and auto retry ғ receive files 

• terminal mode for timesharing between systems 

• conversational mode 

Requires: 32K CP/M. 

‘Supplied with user manual and 8080 source code: $110.00 

Manual alone: $15.00 


CP/M Formats: 8" soft sectored, 5" Northstar, 


5" Micropolis Mod 11, Vector MZ 
*CP/M REGISTERED TRADEMARK DIGITAL RESEARCH 


SUPERSOFT ASSOCIATES - PO. BOX1628- CHAMPAIGN, IL 61820 
(217) 359-2112 


Listing 2: Programs for monthly analysis graph. Because this program modifies some of 
the previously written subroutines, this program should be added to the subroutines 
given in listing 1 of Part 1 of this article. (If the subroutines are added to this listing, the 
program will not run correctly.) 


5 REM KY 5 REM —  GRRPHS (02 Я.М GROGONO. AUG. 1979 

6 БЕМ MONTHLY ANALYSIS FOR UP TO 7 VERRS 

40 RESTORE :CLERR 200:DIM I$(12) 

SB DATA 1,2. 1,2, 4, 6 3, 5, T:FÜR I= 170 9:RERD COLOURCID:WEXT I 
38 PLOT 29,27, 24, 15, 14, 2, 255. 6, 1, 12, 3, 16, 3: REM CLEAR PAGE 

95 REM 

99 REM 

CHECK THEM—CALL TOLL FREE!) | 252 PRINT “MONTHLY COMHPRRISON':PRINT 


800 243 7428 254 PRINT :FRINT », "THIS PROGRAMA ALLOWS YOU TQ" 
= i: 255 PRINT :PRINT ,, "ENTER PROFITS OR INCOME ETC" 
LOOK WHAT WE OFFER! | | 256 PRINT :PRINi ,."MONTHLY FOR UP ТП ? YEARS. " 


257 PLOT 19, 10, 10, 9, 9: PRINT "VOU CAN START AND FINISH" 
258 PRINT :PRINT ,,"PRRT WAY THROUGH THE FIRST" 


8 259 PRINT :PRINT », "AND LAST YEARS RESPECTIVELY" 
HAZELTINE 268 PRINT :PRINT ›› "BY ENTERING THE NUMBERS ОЕ" 
Terminals 261 PRINT :PRINT ,, "ОЕ THESE MONTHS. " 
264 PRINT :PRINT :PRINT ,,"1. CREATE GRAPH" :REM 
e CENTRONICS 266 PRINT :PRINT ,,"2. ERRSE/REVIEW OLD GRAPHS" 
Printers 267 PRINT :PRINT ,,"3. RETURN TO MAIN MENU":PRINT :PRINT ,,, 


265 INPUT "ENTER 1 - 3: ";I:IF I= 2THEN GOSUB 2й6й:00Т0 5 


& LEAR-SIEGLER | 276 IF Iz 3THEN LORD "МЕНИ" : RUN 


| 272 PLOT 12,3,16,5:INPUT "ENTER # OF YEARS: ";N 
Terminals/ Printers 274 FOR Y= 1Т0 N:PLOT 6, ¥, 19,9, 9:PRINT "ENTER YEAR NUMBER"; Y; 
275 INPUT ": "3 СР) :МЕХТ V:PLOT 18,9,6, 1:PRINT "FOR YEAR "; 
e DATAPRODUCTS 276 PRINT V$(1); :IMPUT ", ENTER # GF FIRST MONTH, 1-12: ";FIRST 
Primers 277 FLOT 18,9, 5, N:PRINT "FOR YEAR "; WEEN); 
278 INPUT ", ENTER # OF LAST MONTH. 1-12: ";LRST 


279 GOSUE i&BaB:FÜR Y= 170 N:G60SUE 18833:NEAT Y 
ө ANADEX гза LITTLE(6)= B:BIGCH= 12 
Printers 261 LITTLE(i)= RRRRV(CFIRST, 22 :В10<12= ARRATCFIRST, 22 


262 FÜR Y= 470 N:FOR ITEM- 1TO 12 
263 RRRRYCITEM, 12- ARRAY< ITEM, Y+ 12:КЕМ COPY NEXT YEAR 


ВЕ SM ART 284 NEXT ITEM:AXIS= 1:GOSUE 18215:NEXT V:REM FIND BIG, LITTLE 
= || 265 GOSUB 600:КЕМ SELECT ZERO END FOR Y-AXIS 
- 286 GOSUE 10500:ҺЕМ FRAME 
DON T BUY 287 FÜR Y= 470 N:F= 1:IF Y= ATHEN F= FIRST 
288 L= 42:1Ғ Y= NTHEN Ls LAST 
U NTI L YO U 208 FOR ITEM= ЕТО L:RRRAYCITEM, 1)= RRRRYCITENM. Үз 1) 
302 МЕХТ ITEM 
| | 320 GOSUB 11100:REM LINE 
C E EC K 0 U R 322 PLOT 3,59, 20+ N- Үж 3:PRINT ҮФ(Ү›:КЕМ YEAR ІМ GRAFH-COLOR 


524 NEXT ¥:GOSUB 11580:REM SAYE 


PRI C ES! 325 GÜSUB 11900:1F K$- "C"THEN GOTO 286:REM COLORS 
m 330 PLOT 3,15, 31: INFUT "ENTER А TO ALTER Y-AXIS ZERO: "; I$ 
348 IF I$= "R"THEN 288:REM NEW ZERO 
— —— MASTERCHARGE 350 GOTO 5 
VISA COD 666 PLOT 6, 6», 14, 12, 3, 16, 5: PRINT LABEL$¢1>:PLOT 15, 6, 1, 10, 18 
642 PRINT ,,"SELECT LENGTH ОҒ SCALE" :PRINT 
-— ee 618 PRINT :PRINT ,,"$. WITH ORIGIN STARTING RT ZERO" 
ait Бей PRINT :PRINT ,,"2. MAXIMUM ENLARGEMENT" 
| 626 PRINT .PRINT ,;,,.INFUT "SELECT 1 OR 2: “il 
IAN NETRONIGS с ғ m ame o 
RESEARCH & DEVELOPMENT, LTD. Бай GOSUB 1020й:БЕТПЕМ :REM SCALE VRLUES 
333 Litchfield Rd., New Milford, CT 06776 Listing 2 continued on page 110 
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Dreams 


Imagine sitting down at your computer 
sustem and developing that specialized 
application you ve always dreamed 
about — with absolutely 

по programming! 


Now you can with PRISM™ — the first 
Data Base Management System that 
provides the Total Solution to your 
information management needs, With 
PRISM™, You can have your application 
up and running in a matter of minutes — 
not months. 


PRISM requires CP/M and CBASIC (CP/M is o registered 
trademark of Digital Research CBNSIC ıs а trademark of 
Compter Systems.) 


Circle 71 on inquiry card. 


Come True | 


PRISM's flexibility and ease ОҒ use ore 
combined with its full soectrum of 
features and capabilities to make it the 
ideal DBMS for a wide range of business 
applications. Mailing Lists, Patient 
Records, Real Estate Listings, and Client 
Billings are just o few of the possibilities. 
And PRISM™ provides the quality, 
performance, and affordability you have 
come to expect from MAG software 
products. 


To find out how your creams can 
become realities, see your PRISM™ 
dealer today. 

Micro Applications Group, 7500 Caldus 
Avenue, Van Nuys, California 91406, 
(915) 881-8076. 


mil 


ПЛ” 
“Тһе Total Solution" 


5 MAG 1980 


BYTE December 1980 


109 


Now-Break Through The 64K 
Micro-Memory Limit! 


SWEET 
SIXTEEN 


Bank Selectable 16K Static RAM 


71-7. nm s „т 
Пе REP 


SAVE $50.00 
LIMITED TIME OFFER 

Don't buy any more antique RAMs (RAM without 

bank select] — now there's Netronic's new 

SWEET SIXTEEN board featuring a universal soft- 

ware bank selec! system. SWEET SIXTEEN is 

capable of addressing 2,048 different banks. 


| With SWEET SIXTEEN boards you can add mem- 


PPT PSPS TSS Hea Мы SETSSTE RAPS ee Paes eee eee 


ory beyond the 64K limit, or expand to a multi- 
terminal system. 


LOOK AT THESE FEATURES: 


€ 300 NS, low power 7114's, 

т Software Bank Selector — Universal decoder 
works with Eromenca, Alpha Micro. Netronics, mosi 
other systems, or your design. Onboard dip 
switches: Bank Select Enable: Reset Enable; Reset 
Disable; Port Address: Роп Gata 

* Ail Inputs Ant Outputs meet the proposed IEEE 
standards for the 5-100 bus. 

e 4.0 MHz Oparation. 

Ф Schmitt Trigger Buffer on all signals for maximum 
noise immanily. 

© Addressable On 16k Boundaries. Ü-64k, dip 
switch selectable. 

т Phantom Option, dip switch selectable. 

е PWR/MWRITE Option, dip switch selectable. 

* LEO Indicator to display status. 

* Glass Epoxy PC Board with gold-plated contacts 
агні double-sided solder mask. 

® Fully Socheted. 

* Four Separate Regulatars far maximum stability. 


I0-Day Money-Back Policy For Wired & Tested 
Unit: Try a fully wired board — then either keep it, 
return it for kit, or simply return it in working condi- 


00. continental U.S.A. Credit Cand Buyers 


FTIDIIIIITIT Outside Connecticut: TILTITITITYIT 


CALL TOLL FREE: 
800-243-7428 


Бат Connecticut [И For Assistance 
|203) 354-9375 

Please send the ilems checked below: 

C] SWEET SIXTEEN kit; Na. 5-16 . . (гед. peice 
5249.96) now $199.95* 

[] SWEET SIXTEEN. fully assembled, tested. 
burned іп; No. S-1GW (гед. price 5289 95) 
now 5239.95" 

“Ріи S2 postage & insurance. Connecticut residents 

add sales tax. 

Total EROS 

C Personal Check C) Money Order/Cashier's Check 

[J VISA [J Master Charge (Bank No. 

Acei. Na. Вар. Date 


Signatura 

Print 

Name 

Address 

City 
баер 


ГА МЕТВОМІС5 


RESEARCH & DEVELOPMENT, LTD. 
333 Litchfield Rd.. New Milford, CT 06776 
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Listing 2 continued: 


9938 REM 

9991 REM 

9992 REM ALTERATIONS TO SUBROUTINES: 

3335 REM 

8994 REM 10000 DATA ENTRY 

9995 REM 108208 FIND BIG AND LITTLE 
9996 REM 10568 ORAN BORDERS ETC. 
9997 REM 11000 PLOT POINTS AND LINES 
3998 REM 11808 COLOR SELECTION 

9999 REM 


16808 PLOT 6,1,12,14,3,18,13:КЕМ DATA ENTRY 


18818 FRINT "DH TA ENTRY" 


10015 PLOT 18,9,9:INPUT "GRAPH TITLE: “; TITLES 


16020 NUMBER= 12 
10021 DIM ARRAY (NUMBER. N+ 15 


10022 1Н8%‹@)= "JAN FEB MAR APR MAY JUN ЛУ AUG SEP OCT NOV DEC" 
1й@25 IF CHOICE- {THEN LABEL$<i>= "NUMBER":GOTO 10038 
10026 PLOT 18,9,9:INPUT “Y-AXIS UNITS: "; LABEL$<4) 


18828 RETURN 


10030 F= 1:IF Y= {THEN F= FIRST:REM ENTER DATA 


10032 L= 12:IF Y= NTHEN L= LAST 


10555 FOR ІТЕМ- FTO L:REM ENTER POINTS 


10040 IF ITEM? FTHEN 10660 
188045 PLOT 12, 2,17, 0:PRINT v$CY) 


18858 PRINT :PRINT "POINT", , "MONTH" : REM 

18855 IF CHOICES > 1THEN PLOT 28:PRINT ,,,, ""; LABEL$<1) 

16068 IF ITEM- 1= бж INT (CITEM- £)/ 62THEN PLOT 18:REM SPACE 
10065 1%= MIDt (LRBELSCOD, ITEM 4- 3,3) 

18878 PRINT :PRINT ""; ITEM,» ""; I$: RRRRYCITEM, )= ITEM- . 5:REM 
10075 IF CHOICE= {THEN NEXT ITEM:RETURN 

16686 PLOT 28,18, 9, 9, 3, 9: INPUT *"; RRRRYCITEM, Y+ 1) 


10085 МЕХТ ITEM:RETURN 

10215 F= 1:IF Y= 1THEN F= FIRST 
18216 L- 12:IF Y= NTHEN L= LAST 
18217 FOR ITEM- FTO L 

18498 КЕМ 

18499 REM 

10557 IF АХІ5= OTHEN NEXT ARIS 


10662 PLOT 3, MAXSCREENC@)/ 2- LEN (LABEL$<(@)) 
10664 PLOT 33- MINSCREEH(15/ 4:PRINT LRBEL$(B) 


10995 КЕМ 
18939 КЕМ 


11158 PLOT 6, COLOUR(2+ v5:FüK ITEM- FTO L:FOR RXIS= OTO 1 
11170 ON 2% (FLAG= 108 ІТЕМ= FOGÜSUE 11010, 11020 


11798 КЕМ 
11799 REM 


11845 DATA "GRRPHS". "СКАРН4", "GRAPHS". "СЕВРНЕ", "GRAPH?" 
11850 FOR J= 1TO N+ 2;RERD ІРІ Т 3,16,9% 2* J:PRINT "FOR 41%; 


Text continued from page 98: 
independent (X) variable is the month 
of the year, while the dependent (Y) 
variable is the income in dollars for 1 
month; four variables (the income in 
each of 4 years) are plotted on this 
graph. 

When you run the monthly analy- 
sis graph program (by adding listing 2 


to the subroutine lines of listing 1 in 
last month's article), you are asked 
for the numbers of the years to be 
graphed, followed by the beginning 
month for the first year and the end- 
ing month of the last year to be 
graphed. (This program is written to 
account for the possibility that you 
may not have all the data for the 


Ats795; how 
these new Tigers 


Introducing the new Paper Tiger™ 
445 with the most rugged printing 
mechanism ever put in a low-cost 
matrix printer. 

The 445 comes with a reliable ballis- 
tic-type print head and an advanced 
cartridge ribbon that lasts four times 
longer than many cassette or spool 
ribbons. Two separate heavy duty 
motors drive the print head 
and advance the paper. Plus you get 
true tractor paper feed. 

And the new 445 gives you the per- 
formance you expect from the Paper 
Tiger family of printers. You can soft- 
ware-select character sizes, print 
80- and 132-column formats, adjust 
paper width and length, even gen- 
erate six-part business forms. All at 
unidirectional print speeds to 198 
characters per second. 
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tough con 


Need more stripes? Specify DotPlot™, 
a sophisticated raster graphics option. 

If you've got an Apple**, TRS-80*** 
or other personal computer, get your 
paws on the tough new Paper Tiger" 
445 from IDS. 

The people who invented low-cost 
matrix printing just growled. 

Call TOLL FREE 800-258-1386 (in 
New Hampshire, Alaska and Hawaii, 
call 603-673-9100.) 

Or write: 
Integral Data 
oystems, Inc., 
Milford, New 
Hampshire 
03055. .-. 


ашыпты 6 


e^ Data Systems, Inc. 


"Suggested U.S. гет price. 
** Apple is a trademark of Apple Computer Inc. 


***TRS-80 is a trademark of Radio Shack, a division of Tandy Corp. 


beginning and ending years.) After 
the title, Y-axis label, and monthly 
data values have been entered, the 
program calculates and displays the 
data on the color video display 
screen, The Y-axis can start at zero 
(as in photo 4a), or it can start at 
some nonzero value to allow max- 
imum use of the Y-axis (as in photo 
4b). As before, the colors used in the 
graph may also be changed. 


Summary 

The programs were written with 
readability as the main objective. You 
may wish to decrease the memory 
needed to store these subroutines by 
omitting REMark statements and put- 
ting multiple statements on a line. 
Care should be exercised, however, 
when compressing statement lines 
because some subroutines are written 
to be entered at more than one point, 

The Compucolor PLOT statement 
was more fully explained in last 
month's article. 

The four kinds of graphs described 
in this article demonstrate how the 
graphics subroutines can be com- 
bined (with or without modification) 
to form complex programs that pro- 
duce specialized graphs. These sub- 
routines can be used to substantially 
reduce the time required to create a 
given graph. Іп addition, the use of 
photographed color images (as op- 
posed to color slides of convention- 
ally produced graphs) can significant- 
ly decrease both the time and cost 
necessary to add color graphs to a 
slide presentation. Ш 


(итш гі Western өші. 2) = i 
Trk ol Cagle Research, 7 7. в. 
Trademark ol Әеағетяйу of Сайна. 
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New PASCAL-100™ CPU mates 
today's popular UCSD Pascal lan- 
guage to your 5-100 system. With 


Photo 3: Examples of regression charts. The program in listing 1 allows the entered data 
to be graphed using different colors and different types of regression—linear (photo 3a), 
exponential (photo 3b), logarithmic (photo 3c), or reciprocal (photo 3d). 


(da) (4b) 


Photo 4: Examples of monthly analysis graphs. These graphs superimpose а variable 
plotted over a 12-month span for up to seven 12-month graphs. The Y-axis can start 
either at zero (photo 4a) or at some predefined value (photo 4b). 


both a 280 processor and the Pascal UCSD Pascal. 


Microengine' aboard, PASCAL-IOO 


gives you the power of software data More Memory. Upto 
structuring without sacrificing 128K bytes of memory. h an optional 
speed, memory space—or even your ІМ extended address feature 
current 280, 8080 and CP/M? 
software, Better Performance. 
Complies with the new IEEE 
Greater Speed. Up Io 5 to standard—PASCAL-100 has 


10 times faster than usual 5-100 upward compatibility built in. 


For complete information—fast—mail this ad or сай us. 


Мате Titie 
Company Phone 
Address = 

— State др 


: Digicomp Research Terrace Hill. Ithaca МҮ 14850 (6052155509 P 


t+ 


азайт» 
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k Drive! 


Horlzon Computer with 64K RAM 
and dual quad capacity (720kb) 
floppy disks 


p p p time. 

Up to four 18Mb Winchester- Display terminal Letter-quality or dot Horizon ЏО flexibility 

type hard disk drives matrix printer allows expansion to 
meet your needs 


Unsurpassed Performance and Capacity! 


North Star now gives you hard disk capacity and process- 
ing performance never before possible at such a low 
price! Horizon is a proven, reliable, affordable computer 
system with unique hardware and software. Now the 
Horizon's capabilities are expanded to meet your growing 
system requirements. In addition to hard disk perform- 
ance, the Horizon has l/O versatility and an optional hard- 
ware floating point board for high-performance number 
crunching. The North Star large disk is a Century Data 
Marksman, a Winchester-type drive that holds 18 million 
bytes of formatted data. The North Star controller inter- 
faces the drive(s) to the Horizon and takes full advantage 


North Star Computers.Inc. 
1440 Fourth St. 


Berkeley, CA 94710 
(415) 527-6950 TWX/Telex 910-366-7001 
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of the high-performance characteristics of the drive. Our 
hard disk operating system implements a powerful file 
System as well as backup and recovery on floppy diskette. 


Software Is The Key! 


The Horizon's success to date has been built on the qual- 
ity of its system software (BASIC, DOS, PASCAL) and 
the very broad range and availability of application soft- 
ware. This reputation continues with our new hard disk 
system. Existing software is upward compatible for use 
with the hard disk system. And, with the dramatic increase 
in on-line storage and speed, there will be a continually 
expanding library of readily available application software. 
For more information, see your North Star dealer! 


SYS-1N 
Complete Horizon HD-18 plus 
ВО x 24 display terminal and 


HORIZON-HD-18 
Horizon computer with 64Қ 
НАМ, 2 quad capacity mini 


drives and one HDS-18 hard NEC Spinwriter printer $13,239 
disk drive $9329 

HDS-18 SYS-1A 

Additional 18Mb hard disk drive Complete Horizon HO-18 with 
lor expansion of Horizon HD-18, 80 x 24 display terminal and 

or your present Horizon. $4999 Anadex printer $11,319 
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A full, extended FORTH interpreter/compiler 
produces COMPACT. ROMABLE code. As fast as 
M FORTRAN, as easy to use as interactive 
BASIC. 


SELF COMPILING 
Includes every line of source 
necessary to recompile itself. 


Tib 
^ EXTENSIBLE 
Add functions at will. 


` CP/M* COMPATIBLE 
Z80 or 8080 ASSEMBLER included 


Single license 

Supplied with extensive user manual and tutorial: 
$150.00 

Documentation alone: $25.00 


OEM s, we have a deal for you! 


CP/M Formats: 8'' soft sectored, 
5"' Northstar, 5” Micropolis Mod I], 
Vector MZ, TRS-80 Mod 11 


Please specify CPU type. 
280 or 8080 


All Orders and General information: 
SUPERSOFT ASSOCIATES 

P.O. BOX 1628 

CHAMPAIGN, IL 61820 

(217) 359-2112 

Technical Hot Line: (217) 359-2691 
(answered only when technician is available) 


Super Soft 


First in Software Technology 


*CP/M registered trademark Digital Research 
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Product Review 


Sargon II 


An Improved Chess-Playing 
Program for the Apple II 


John Martellaro 
2929 Los Amigos, Apt B 
Las Cruces NM 88001 


The advertising literature for Sargon I] quotes а 
magazine article: "Buy this program when it becomes 
available... ." My reaction: the program is available; 
buy it. Sargon II is everything Sargon I should have been. 
It is a mature effort. The program is clean, strong, and 
debugged. Nearly every deficiency of Sargon has been 
corrected: 


Ф Sargon II has book openings. 

€ Sargon II recognizes stalemates. 

€ The levels of play are geared to clock time instead of 

ply search. As the pieces disappear, the ply search goes 

deeper, keeping the time relatively constant. 

€ Setting up a board position is easier, 

Ө The program shows the move it is thinking of making. 

© It will suggest a move for you. 

® The graphics are new and very handsome. 

@ There is the much-asked-for asterisk prompt to indi- 

cate that the program is thinking. 

ө Every check is logged on the screen. 

9 Move entry is easier, but still not as easy as in 
Microchess 2.0. 

е The playing strength is vastly improved. 


Sargon II plays well. I play at an unofficial 1700+ 
United States Chess Federation (USCF) rating and have 
never lost a serious chess game to any microcomputer 
program (Boris 1978, Microchess 2.0, Sargon I), but I lost 
the first two trial games against Sargon II — mostly from 
being taken by surprise at its unwillingness to be bullied. 
Carelessness? Impatience? 

After this appalling result, 1 promptly invited two 
friends over. They have official USCF ratings of 1650 and 
1714, and the former player is extremely familiar with the 
openings. 

We set Sargon П at level 3, the highest level that makes 
moves in tournament time. By our combined efforts, we 
cleaned Sargon II off the board — mostly by our 


Our Printers 
MEAN BUSINESS! 


FEATURES: 


150 Characters per second 

e Bidirectional printing, logic seeking 

e 9 x 9 Dot matrix 

e Upper and lower case with descenders 
e Double width characters 

e 10 Characters per inch — horizontal 

e 6 or 8 Lines per inch — vertical 

e Adjustable tractors 

e Original and 4 copies 


OPTIONS: 


e Extended life head 

e Paper out sensor 

e Bell, programmable 

e 240 Vac 50 Hz 

e Extended Factory Service 
Circle 77 on inquiry card. 
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2 DOT MATRIX PRINTER 


The ANACOM - 150 is a highly dependable receive oniy 
printing terminal. It's modular construction combines 
rugged quality with convenient serviceability. It is factory 
warranteed for 90 days with an extended service contract 
available for continued customer protection. 


Suggested list price $1,350.00 
Includes: 
Serial or parallel interface 


ANACOM GENERAL 
CORPORATION 
1116 E. Valencia Dr. 
Fullerton, Calif. 92631 
(714) 922-0223 
DEALER INQUIRIES INVITED 


familiarity with the standard opening moves. 

The 1650-rated player, whose lifetime high rating is 
1850, has played every available computer chess game, 
including large mainframe computers. None has ever sur- 
vived his "fried-liver attack." [The fried-liver attack 
involves placing the White King's Bishop on c4 and a 
White Knight on g5, attacking the weak King's Bishop 
pawn; or the equivalent setup for Black....RSS] Sargon 11 
fared no better and succumbed in 13 moves. 

Convinced now that Sargon II could be beaten, I rolled 
up my sleeves, got very mean, and again set the program 
for level 3. After 90 minutes of trekking through a 
bloody, grim Ruy Lopez opening, fending off a Queen- 
side attack, and using my mobility on the Kingside, | 
broke through. On move 40, Sargon made a mistake 
(failure to look far enough ahead), and I blew its position 
wide open. But for that one mistake, the game would 
have been a draw. 

During the dozen or so games I have played against 
Sargon II, I have lost only one more game and have made 
the following observations. Sargon 11 has much needed 
and clearly visible improvements over Sargon I. It castles 
at the most propitious time and actually seeks an oppo- 
nent's weaknesses and tries to gain tactical advantages. 

The pawn play is much improved. Sargon II senses the 
worth of passed pawns and actively tries to promote 
them. Sargon I had little use for pawns. 

After our three-game "tournament" mentioned above, 
we set up an endgame position out of curiosity. We took 
White with King at c1 and pawns at c2, b2, and h2. We 
gave Sargon ЇЇ a King at g8 and pawns at g7, h7, a7, and 
b7. This should be a won game for Black with careful 


Desk Main/Frame 


Desk Main/Frame 
LOW COST & ATTRACTIVE STYLING 


a. MAINIFRAME INTEGRATED INTO FURNITURE QUALITY DESK 

* ELECTRONICS PACKAGE SLIDE MOUNTED FOR EASY ACCESS 

* SUPPORTS TWO 8" FLOPPY DRIVES FROM SEVERAL MANUFAC. 
TURERS (DRIVES NOT INCLUDED) 

ғ 10 SLOT MOTHERBOARD INCLUDES CONNECTORS 

* POWER SUPPLY FOR DRIVES AND CARDS 

* DESK AND MAINIFRAME AVAILABLE SEPARATEI Y 

* MATCHING PRINTER DESK AVAILABLE 


WRITE OR CALL FOR OUR BROCHURE WHICH INCLUDES 
- OUR APPLICATION NOTE: ‘BUILDING CHEAP COMPUTERS: 


INTEGRAND 


8474 Ave. 296 » Visalla, CA 93277 « (209) 733-9288 
We accep! BankAmericard/Visa and MasterCharge 
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White Black 
(Sargon 11) (Three humans, rated 1700 +, 
1714, and 1650) 
1.  e2-e4 a7-a5 
2. Ngt-!3 Nb8-c6 
3. Bf1-b5 Ng8-f6 
4, Nb1-c3 Nc6-d4 
5. d2-d3 و‎ 


This looks like a good developing move, but Sargon 11 needed to 
play a littie more sharply here. 5.Nf3xe5 leads to a much better 
game for White. 


B- 2,21 c7-c6 
6. Bb5-a4 47-06 
7. О-О 


It looks safe селк 4 for Sargon (1. He has castled and mobilized 
his pieces by move 7. Sargon | never managed that. 


E las Вс8-04 
B. Вс1-е3 
А critically weak move. The Black Knight is going to capture 
anyway. Why not Bc1-g5? 
ETUR Nd4xf3 
9. д2хіз Bg4-h3 
10. НІ1-е1 


An unfortunate move to have ta make. If White could have seen 
what was in store, he might hava abandoned the Rook and moved 
the King to h1. 


M. Veios МІ6-Һ5 


This clears the way for the Queen. Ап important move in the 
attack. 


11, 091-232 


А clever and amusing trap by White. If we had played 11. . . . 
Od8-h4 to pour it on, then а = and we lose our Queen. We 
very nearly fell for it. So far, un ll has played like an 
intelligent, but inexperienced, player. This is the first “trap” | have 
seen set by a microcomputer chess program. 


Б. c. Qd8-16 


But at the last second, we don't fall for the trap and attack the 
weak pawn at f3 instead. 


12. Nc3-d5? 

А desperation move; White ignores the weak pawn at (3, but 
probably saw 12.Qd2-e2, Qif-g6 check, and is ready to ігу 
anything. 

E un Qf6xf3 
it's all over now for White. 


13. М№5-с? check 
44. Ва4хсб check 


Ke8-d? 
Kb?xc6 


The horizon effect, trying to avoid fate: any human would have 
done the same. 


15. Мс?хав 013-02 checkmate 


Table 1: Score of a game played between Sargon ПІ (with the 
White pieces) and three humans (with the Black pieces), one 
of whom is an openings expert. While Sargon lost the game, 
it went down fighting. This contest shows the style and 
limitations of the program, which played at level 3. The 
notation is algebraic. 
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TOLL FREE 4-800-528-1448 


MicroWorld now offers complete systems based 
around the Atari 800 Personal Computer! Easier to 
opeate, easier to own. In addition to features like 
16-color graphics and a memory expandable to 48K, 
a full line of peripherals and comprehensive software 
library are now available for the Atari 800! Choose 
between two models of floppy disk drives, program 
recorder, three models of printers, modem, RS232 
Interface module, and software designed for per- 
sonal, professional and educational use! And now, 
MicroWorld offers FREE 8K RAM, FREE joysticks and FREE 
Star Raiders game with the purchase of an Atari 800 
Personal Computer! 


CALL FOR SPECIAL PRICE! 


Letter-quality, up lo 40 cps printer 
offers complete interchongeabil- 
һү between metal and plastic print 
wheels! Universal Interface, Баша 


Priced lower Ihan Novation, lower 
than Livermore! New Bell 403А- 
compatible, R5232-compoalible 
modem has special batlery- 


New edition of the bes! selling 
compiler consumer guide! Ir 
cludes more than 100 photos, 
dozens of hardware and software 
produci reviews ... feature articles, 


Reliable low-cost, 80 cps dot 
matrix printer, Program зеіесіс- 
bie 80 or 132 columns; friction, 


rotes to 9600, optional forms tac- 
lor. powered option! 


CALL FOR PRICE! CALL FOR PRICE! 


pin of "- feed! Block gra 
ics, t 
phics ° CALL FOR PRICE! 


glossary, ond more} 
$40.00 POSTAGE PAID 


Best mail order offer in the industry! MicroWorld will pay the 
surface freight on any Item featured in this ода! Free freight 
to 18,000 locations on selected NorthStar, Cromemco, Dyn- 
abyte, Archives, Centronics, Soroc and Texas Instruments 
products, too! Call MicroWorld today for the nation’s largest 
microcomputer inventory and rapid, automated ordering 
processing! We pass our savings on fo you! 


Prices are subjec! to change and offers subject fo withdrawal without notice. 


bosedaround home ond educational use! 


1425 W. 12th Place, Tempe, AZ 85284 
Master Card and Visa orders welcomed! 


Complete systems 
the Atari 400 from MicroWorld... Plenty of options and occeso- 


excellent software selection for ries, too! CALL FOR PRICE! 


prec! - 
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SUP 


Texas Instruments Intertec 
810 Multi Copy Super Brain 
Impact Printer Computer Terminal 
ому $4295. 
Lear Siegler 
ADM 3A 


i ADM ЗА+ 


$огос 
` Technology 

IQ 120 х 
Ж 0140 \ 


DECwriter IV 
| A34 


Okidata | 
Microline 80 


Northstar 
Horizon II 
Horizon ||! Quad 


Many of our prices are too low to айуан! 
PLEASE CALL OR WRITE 


We carry a full line of: ADDS, QUME, TELETYPE, 
CROMEMCO, FLORIDA DATA SYSTEMS, SCOTCH, 
MAXELL, VERBATIM, ALPHA-MICRO, ATARI, 


INTEGRAL DATA, LIVERMORE COUPLERS, 
HAZELTINE, TEXAS INSTRUMENTS, 
DIGITAL MICRO SYSTEMS and others. 


| ENTERPRISES, ING, 
THE COMPUTER PEOPLE 
(HOME (ORDERS CALL 
New York 212/460-7067 
Les Angelus 212; 62 VIA 
Chigage 332/54 ИШ 
Dallas 214/747-0000 


193-25 James Ave. 
Jamaica, New York 11423 
TWX 710-002-5806 


play. At times, Sargon II pushed its look-ahead pro- 
cedure to level 8. (This cannot be set from the keyboard.) 

Sargon pushed its pawns carefully, but blundered by 
trying to fight on both fronts for too long. The program 
finally made a critical mistake and allowed us a draw. We 
wound up with just the two Kings on the board. Curious- 
ly at that point, instead of calling a draw Sargon's King 
started advancing toward our King, perhaps thinking 
that with a hidden dagger up its sleeve, it could finish us 
off. Such violence would be a patent violation of chess 
law. 

Sargon II is the first chess program I have seen which 
has doubled its Rooks on a file with malice obviously 
intended. It is also the first program I've played that has 
actually set a trap. Perhaps this is a glimmer of artificial 
intelligence! 

The program will suggest a move for you if you type 
control-K. You would be wise to ignore this advice if you 
are an experienced player. Why? These programs play 
well tactically but with poor strategy. Ány suggested 
move will be dex oid of the strategic thought which you, 
as a human, ougnt to be applying. 

Sargon П may be the strongest chess program you сап 
buy, dedicated chess-playing devices included. I am 
impressed beyond all expectation. If 1 were to estimate its 
Elo rating, I would say it is possibly 1500 at level 3. 

However, as with any software product, there are 
some minor complaints. If you bought Sargon I for $20, 
you may flinch at buying Sargon II for $30 ($35 on floppy 
disk). Such a price seems hard to justify, and you would 
expect that for a $30 program, the packaging would be a 
little better. For example, the shell of the cassette | 
received was the glued-together type, instead of the 
higher-quality shell with screws. 

Also, the instruction book is not what you would 
expect of a $30 program. The book was not carefully pro- 
duced and assumes too much prior knowledge on the part 
of the user. There is an error on page 4 where it says to 
type a control-R followed by a Return. If you hit the 
Return, you'll find yourself helplessly transferred into the 
monitor, and since the program is locked and protected, 
you'll have to reload it. 

Another possibility for grief lies in the use of a printer 
to record the game. If Sargon ЇЇ changes its decision 
about a move, it will overwrite the previous move. This 
works fine for a video display, but on a printer there 
would be a blob after two or more move changes. 

About the only other request you might make of 
Sargon П is to have the listing of the entire game іп 
memory instead of letting lines scroll off the top of the 
screen. Often a user gets too busy playing to record the 
game by hand. Not everyone can afford a printer; but 
this is a minor affair. 

In summary, Sargon П is about all we computer chess 
players could wish for in 1980. No doubt, stronger pro- 
grams will be written (Sargon Ш is still in an experimen- 
tal stage), but this one will keep your attention unless you 
are a wizard in the openings. Dan and Kathe Spracklen 
are to be commended for a superb implementation on the 
6502 microprocessor: in fact, I give them an A+ rating 
for the implementation. The Spracklens and the Hayden 
Book Company also get a A-- for correcting the prob- 
lems in Sargon I, but unfortunately, Hayden gets а C on 
the packaging. ш 
[Next month the author reviews Sargon 2.5...ed] 
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STRINGY /FLOPPY... 
SPEED, CAPACITY 4 

. AND RELIABILITY Ф 
FOR ONLY $249.50 


CALL 
OUR HOTLINE 
(800)-538-8559 


p" IN CALIFORNIA, 
» ИШЕ CALL (408)-737-7111 


Ra 
kis э" ч (64 p „ ~ = 
س‎ ь м Ра exatron, inc. 
A p 181 Commercial Street 
шы 2”, Sunnyvale, Callf. 94086 


*TRS-80 is a registered trademark of Tandy Corp. 


Micrograph 


Part 2: Video-Display Processor 


Part 1 of this article (BYTE, 
November 1980, page 64) presented 
some background on interactive 
computer-graphics systems, with an 
emphasis on the characteristics of 
display processors (the portion of the 
graphic system that produces the ac- 
tual image). The instruction set for a 
color raster-scan graphics-display 
processor was also presented. Part 2 
will feature the hardware for a low- 
cost display processor, called 
Micrograph, which implements this 
instruction set. You can find the 
essential characteristics of Micro- 
graph listed in table 1. The 
processor's hardware, including а cir- 
cuit description, construction hints, 


Features: 


64 by 64, 128 by 128, and 256 by 192 pixel 
resolutions available. 


Up to eight different colors displayed al 
one time. 


Single-board processor, based on Zilog 
Z80 and Motorola MC6847 Video-Display 
Generator. 


Costs approximately $275 to construct. 


Supported by high-level graphics 


primitives to produce images efficiently. 


Supports graphics and alphanumerics. 


Interfaces to a hosi microcomputer via 
three 8-bit VO ports (status, input, and out- 
put) and by radio frequency or video entry 


E Grady Booch 
4314 Driftwood Dr 
Colorado Springs CO 80907 


and enhancement ideas, will be the 
topic of the latter portion of this part 
of the series. 


Block Diagram 

As figure 1 indicates, Micrograph is 
relatively simple in terms of hard- 
ware: there is nothing tricky about its 
design. Micrograph is built around a 
Zilog 280 microprocessor, which 
shares a bus with a video-display 
generator, The bus control arbitrates 
between the microprocessor and the 
display generator so that only one 


z80 
MICROPROCESSOR 


RESET 


STATUS 
OUTPUT 4 
INPUT 


BUS 
CONTROL 
E 
ro 
HOST | 


device is allowed to access the bus at 
a time. 

Also connected to the system bus 
are several I/O (input/output) ports, 
which are used to communicate with 
a host computer. The I/O interface 
includes ports for transmission of 
data and instructions from the host 
computer and ports for the transmis- 
sion of data and status to the host 
computer. Micrograph thus appears 
to the host computer as an intelligent 
peripheral. With this architecture, the 
display processor does not tie up the 


VIDEO 
DISPL AY 
GENERATOR 


70 
DISPLAY 


COLOR 
MEMORY 

(ENHANCED 
SYSTEM) 


PRIVATE 
MEMORY 


REFRESH 
MEMORY 


Figure 1: Block diagram of Micrograph hardware. The Z80 microprocessor provides an 
active element for implementing the instruction set described in Part 1 of this article. By 
using a video-display generator device developed by Motorola, the hardware is 
simplified. The processor and display generator share a common bus that is separate 
from the host system's bus, so that Micrograph is a truly intelligent peripheral. 


to a standard, unmodified color television. 


Table 1: Summary of the characteristics 
of the Micrograph color-display system. 
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Radio Shacks 399 
TRS-80 Color C 
Innovation at 1 
Very Best! 


The Family Christmas Gift That's 
Functional, Fun and Educational! 
Tremendous versatility and value at 
a breakthrough price. Something for 
everyone in your home! The TRS-80 
Color Computer can be used with our 
plug-in ROM Paks, or write your own 
| programs in BASIC. Mom and Dad 
can use it for any number of applica- 
tions, such as keeping track of per- 
sonal finances; youngsters can learn 
the basics of computer programming 
—the whole family will enjoy playing 
exciting color action games. It's ex- 
pandable,so its capability grows with 
yours. Attaches to any color TV Р 
quickly and easily or get our op- -— 
tional TRS-80 Color Video  , 

Receiver (works as an 
extra TV too!). 


Put a computer іп 
your life this Christmas. 
Get the full story and specs from 

your nearest Radio Shack store, - 
dealer or Computer Center. Over | 
6,000 locations, nationwide. Or write 

for a free ТК5-80 catalog: Radio 

Shack, Dept. 81-А-60, 1300 One 

Tandy Center, Fort Worth, TX 76102. 


“Кеші! prices may vary at Individual stores and dealers 
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1 
1 
1 
1 
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1 
1 
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1 
1 
1 
1 
1 
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Control Signals 
S GM1 GM2 GM3 к. | 


Colors 


= 


V 
green on black 
black on green 
orange on black 
black on orange 
black, green, yellow, blue, 


x о = 


red, Бий, cyan, magenta, ог 


Border Resolution 


biack 
black 
black 
black 
black 


32 characters by 
16 lines 


64 by 32, eight colors 


orange (depends on color code) 


green, yellow, blue, red 


black, green 
black, buff 
same as 3 
same а5 3 
same as 4 
same as 4 
Same as 3 
same as 3 
same as 4 
same as 4 
same as 3 
same as 3 
same as 4 
same as 4 


Ot OOO ج د‎ ә OH د ج‎ Сз |= 
x ж м M M ж ж M м ж m ж мж ox xx 


buff, cyan, magenta, orange 


green 
buff 
green 
buff 
green 
buff 
green 
buff 
green 
buff 
green 
buff 
green 
buff 
green 
buff 


54 by 64, four colors 

128 by 64, two colors 

128 by БА, four colors 
128 by 96, two colors 

128 by 96, four colors 
128 by 192, two colors 
128 by 192, four colors 
256 by 192, two colors 


Table 2: Summary of the modes available to the Micrograph user. The Motorola MC6847 Video-Display Generator integrated 
circuit supports other resolutions, which are not available in the systems presented here. The 6847 control signals include: two 
lines to select between alphanumerics, semigraphics, and graphics; three lines to select the graphics-mode resolution; a color-set 
select line; and an inverse-video select line. 


host computers time but rather 
handles its own display refreshing. 

EPROM (erasable programmable 
read-only memory) is required to 
store the approximately 2.6 K bytes 
of software that implements the 
Micrograph instruction set. (A 
discussion of this software will be 
presented next month in Part 3.) 
Finally, 2 K bytes of programmable 
memory are used to store software 
variables and data for a program- 
mable character generator, and 6 K to 
8 K bytes of programmable memory 
are used for the display buffer. 

Note that there is a reference to 
"System II": this is an improvement 
to the basic Micrograph system that 
will be discussed later in this article. 


Video-Display Generator 

The secret to Micrograph's 
simplicity is Motorola's MC6847 
video-display generator. This forty- 
pin integrated circuit performs all the 
necessary video timing and refresh 
functions needed to produce a truly 
inexpensive color-graphies display. 
The 6847 was actually designed for 
the 6800 family of microprocessors, 
but its control, address, and data 
structures are generalized enough to 
allow its use with almost апу 
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microprocessor. I chose the Z80 
because it was convenient in terms of 
the software development tools I had 
available. 

The 6847 has several modes of 
operation, including alphanumeric, 
semi-alphanumeric, and full graphics 
modes. The device offers several dif- 
ferent graphics-display resolutions, 
including sixteen lines of thirty-two 
alphanumeric characters and 64 by 64 
pixel, 128 by 64 pixel, 128 by 96 pixel, 
128 by 192 pixel, and 256 by 192 pixel 
graphics. The circuit also produces up 
to eight different colors that can be 
displayed at one time. Of course, 
with memory size held constant as the 
resolution increases, the number of 
colors that can be displayed at one 
time decreases. For example, the 128 
by 192 pixel resolution has four col- 
ors, and the 256 by 192 pixel resolu- 
tion has two colors. (Table 2 sum- 
marizes the modes available to the 
Micrograph user.) 

Ready for use with the 6847 is a 
companion device, the MC1372 color 
television video modulator. This cir- 
cuit interfaces directly to the MC6847 
to provide either an RF (radio- 
frequency) or composite-video televi- 
sion signal. This allows Micrograph 
to be connected directly to an un- 


modified color television. Both of 
these devices are obtainable from 
most Motorola distributors; and in 
single quantities, the MC6847 costs 
around $35 and the MC1372 costs 
around $5. 

For those readers who would rather 
avoid the expense of building a com- 
plete version of Micrograph, the 
MC6847 will still offer a very inex- 
pensive way to produce a color- 
graphics display. In the event that 
you wish to connect the video-display 
generator to an existing microcom- 
puter, the following discussions are 
still applicable. However, the advan- 
tage of dedicating a microprocessor 
to control the video display is that the 
host computer doesn't have to wait 
while the video generator accesses 
display-refresh memory, Further- 
more, the Micrograph instruction set 
allows the host processor to deal with 
manipulating images, rather than 
worrying about the overhead of scan- 
line conversion and otherwise main- 
taining the display. 


Circuit Description 

Figure 2 provides the complete 
schematics for Micrograph. Ав we 
noted in the block diagram, the Z80 
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Toolkit, created by Palo Alto ICs, would display all lines between line numbers 
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Power Connections for Figure 2 


Type 


280 
7415367 
741514 
741514 
741573 
MC6847 
MC1372 
74L5367 
7415367 
7415367 
АМВ216 
AMB8216 
7415154 
280-РІО 
280-РІО 
2708 
2708 
2708 
2114 
2114 
2114 
2114 
2114 
2114 
2114 
2114 
2114 
2114 
2114 
2114 
2114 
2114 
2114 
2114 


BYTE Publications Inc 


AQ 


к5Ұ 


1/04 
ыз 
1702 

1701 


See 


Тех! continued from page 122: 


and the MC6847 share the same bus. 
Since both of these devices have 
three-state address and data lines, 
id € эче sd d re jm 

| physical bus. The o roblem that 
GND -5V +12 V | must be dealt with is ей етің оҒа 
24 single device to use the bus at a given 
time. This problem is simplified by 
the bus-control lines of the Z80 (the 
10 BUSRQ and BUSAK control lines) 


1 and the MC6847 (with the FS and 
g MS control lines. Оп the 780, 
8 whenever the BUSRQ line is pulled 
: low, the BUSAK line will go low 
8 later, indicating that a request to use 
12 the bus has been acknowledged. At 
M that time, the processor's address and 
12 21 19 data lines enter a high-impedance 
12 21 19 mode, the processor essentially 
12 21 18 "disappears," and another system 


can control the bus. 

On the MC6847, there are similar 
lines to control bus access. The FS 
line goes low during the vertical 
retrace period. The MS line on the 
MC6847 can then be brought low to 
allow the Z80 access to the bus while 
the video-display generator's address 
and data lines are in а high- 
impedance condition, 

In this design, the video-display 
generator has priority for memory ac- 
cesses. This approach limits the 
amount of time the microprocessor 
has to execute, but since we have a 
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This Christmas, 
don't give a toy... 


Give a 
icrofek 


LOADED WITH INNOVATIONS 


40, 80 or 132 columns 

Non-thermal paper, pin feed 

125 CPS, 70 lines per minute 

9 x 7 dot matrix 

Vertical format unit 

96-character ASCII (upper and lower case) 
Adjustable forms width to 912" 

Parallel and serial (RS-232C) interfaces available 
One year warranty 


The market is flooded with low-cost printers that look 
and last more like toys. . 

On the other hand, the Microtek MT-80, our versatile 
alphanumeric line printer, has a high quality mecha- 
nism that gives you solid value for your dollar. We 
stand behind every printer we make because we build 
quality into each one. So stop tinkering with toys and 
get serious. The Microtek decision assures you 100% 
value. 


Available from Microtek or your nearest computer 
dealer. 


9514 Chesapeake Drive 
San Diego, CA 92123 

Tel. (714) 278-0633 

TWX 910-335-1269 
Outside California 

call toll free: 800-854-1081 


MICRO TERK ic. 


MC6B47 


SYSTEM BUS 


Figure 3: Bus control, Since both the processor and the display generator must access 
memory, this simple arbitration scheme was devised to eliminate contention. The 
display generator is given priority. This approach limits the amount of time available to 
the processor for executing display "primitive" instructions, but it does help to maintain 
a stable display without the "tearing" effect that occurs when the display generator can- 


not read from memory when it needs to. 


dedicated processor, this is not really 
a problem. This approach also pro- 
vides a stable display that will not 
"tear" since the video-display 
generator has the bus the entire time 
it needs it. As we see in figure 3, the 
bus control can be handled by two in- 
verters, which are part of the 74LS14 
Schmitt-trigger inverters in figure 2. 


The Microprocessor 

The discrete components shown 
near the Z80 in figure 2 are required 
for clock-line pull-up, as specified by 
Zilog. The nonmaskable interrupt 
(NMI) and wait (WAIT) lines are 
pulled high, since Micrograph opera- 
tion requires neither wait states nor 
nonmaskable interrupts. 


The Shared Bus 

The Z80 and MC6847 address and 
data lines are simply tied together. 
The leftmost 7415367 bus driver cir- 
cuit is used to provide additional ad- 
dress (A13) and control (WR, RD, 
IOREQ, and MREQ) lines, which аге 
active only when the MC6847 has 
control of the bus. These lines are 
needed since the MC6847 does not 
supply these signals. In this case, the 
address line (А13) is tied high to force 
addressing of the refresh memory in 
the 8 K to 16 K range of the Z80 
microprocessor's address space. 

The next integrated circuit, a 
741,514, is used to provide a manual 
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and power-up reset circuit and also to 
drive the clock line to the 
microprocessor. The 74LS73 JK flip- 
flop is used to derive the Z80 clock 
signal from the video-display- 
generator clock output. 


The Modulator and Display 
Generator 

Note that the connections to the 
MC6847 are simple: the address lines 
(AO thru A12) and data lines (DO thru 
D7) go to the shared bus. At the bot- 
tom of the schematic, there are seven 
control lines that determine the 
display mode. These lines are con- 
trolled by one of the four 1/O ports. 

The MC6847 and MC1372 connect 
directly together. In this configura- 
tion, the MC1372 is wired to provide 
an RF output, so that Micrograph 
may be tied to the antenna leads of a 
television through a matching 
transformer. (See figure 4 for the wir- 
ing option to provide direct video 
Output.) 

Also tied to the modulator is the 
clock circuitry, which provides a 
3.579545 MHz signal, which is the 
standard color-burst frequency. This 
clock is routed to both the video- 
display generator and the modulator. 

The variable capacitor in the tim- 
ing circuit is used to fine-tune the 
displayed colors. On the right side of 
figure 2 is the RF tank circuit, which 
can be tuned to station 3 or 4. 


Every ISC computer is 
backed by a worldwide 
network of representa- 
tives and service centers. 
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No Syracuse 315 699.2651! Uv 1 315 732-1001 Mern L 
(NJ) een Mig Assoc 201 224-6911 МС: W А Brow: 
inst 919 693-1580 ND: (ММ) Dytec Мо 612 645-5816 
OH: Lowry А Assoc Cieveiand 216 398-9200 Dayior 
442 435-7584 OM": USDATA Assoc 918 252-9646 
GR: Thorson Со 503.644 5900 PA: [E] Оелсо Data 
[quunt 295/542-9876 Lowry & Assoc 412 922-5110 
Al MA JAJ Assoc 617 729.5770 SO: Ww А Brown inst 
Воз 798-8070. SB: (MN) Dytec No 612 645-5816 TN: 
W А Brown Ins] 615,382-5761 TK: Ausbn USDATA 
Ep. 52 454-3579 "Dallas 214 661 9633 "E! Paso 
(NM) ВРА Cop 505 524-9693 "Houston USDATA Assoc 
7132 '681 0200 UT: 'PAR Assoc 801 297-8145 МТ: (МАА! 
J&J Assoc 617 729-5770 МА: In «on Corp. 703 569 1502 
WA: Thorson Co 206 455 9180. МГМ: (PA) Lowry & Assoc 
412/922-5110 WE IL) Resource Онға бұз 312 564-5440 
WY: ICO) PAR Assoc 303 355 2363 


"Бемуісіз contract ava lable in these cies plus San Frar 
cisco. Ca Consuet tactory lor additional information 


INTERNATIONAL DISTRIBUTORS 

EUROPE: Tectexpon Carm brise МА 617 661-9424 

BELGIUM: Noon 5 A Brusses 02-24235-04 DEN: 
MARK: Nord'and Comm Kobenhavn 02 913255 
FRANCE: Tecrcata Sar! Ruel Maimiacon 749-47-65 
Inlormahc ISTIC Pans 33.9 306-3606. GREECE: !nfo- 
data Athens 642-1368. ITALY: E РЕ Milano 02-500733 
THE NETHERLANDS: Serine: Elec! , Poetis 01749- 
47640. Compu 2000 Amsterdam 020. 3bO903. SPAIN: 
Mecorsa Barcelona TELEX 8139-53908 SWEDEN: Teic- 
тетти АВ Valungby 08 380 370 SWITZERLAND: 
W Stolz Aq Mutschellen 047-546-55 ШК: Terhes Lid 
Bournemoas 020167118! ICELAND: Berco Lid 

Яеуюџалк 091-21945 WEST GERMANY: Tec’ sas 
бут Koblenz 01149 31025 AUSTRALIA: Алги 
Doti Equpr Melbourne 03-7313 2077 Cantera 58. T1RTÍ 
Sydney 02-808-.1444, Brispane 07 350201! NEW ZEA- 
LAND: Anderson Digital Eo apt Wairssomata 644-585 
Auckland 676-570 Christchurch 796-210 
CANADA: Datamex, Lid Doral РО 534 626-9774 
Ottawa. Ont 613/224-1391 Боги Ont 416 7В7 1208 
Vancouver, B.C. 604 684 8625 CENTRAL & SOUTH 
AMERICA А CARIBBEAN: (G^) Arner Bus Sys 404 

394-9503 MEXICO: Intrercomex Morderrey 564-876 
FAR EAST: Computers Inf) Los Ange es 213 382-1107 
CHINA: Syscom Computer Engrg Таре 02 7022156 
HONG KONG: Comptec Hong Kong 03: 163.9921 
INDIA: Pain: Compule: Sys Bombay 230314 JAPAN: 
Computers intl Tokyo 03-163-9921. TAIWAN: Sys Сог". 
puter Engrg Tape 02-7026284 MIDDLE EAST: (Gs 
ISC Middle East 404/581-0243 EGYPT: Unted Elec! 

Alexandria 809933. KUWAIT: W J Towel! Sata! 438 
180, LEBANON: Compiler taho бұз Beru! 260110. 
SAUDI ARABIA: Jamicon Int! Jeddah 27790 Ryaur 
25083-39732 REPUBLIC OF SOUTH AFRICA: Pul- 
men Аігса, Germiston (Elaniistonien) (019) 36 5201 


Fæ sales and service in olhe countnes contact ISC 
headquarters in Norcross Ga USA 


Computer Dealers: Contact your local 
ISC rep to find out how you too can 
carry the [SC product line. 


Intelligent Systems Corp.. 


ISC's new 
3650 Series: 
No other desktop 
computers have 
such a colorful 
past. 


* Eight-Color 128x128 Graphics 


e Expandable from Standard 92K to 
2.6M Byte Disk Storage 


* Color Business Graphics and Word 
Processing Software 


e Microsoft" BASIC іп ROM 
*«RS-232C Communications Port 


Now from ISC, the world leader in low-cost color 
since 1973, comes a line of computers that give 
you the powerful color-graphics capability 

you need, with the expanded interface 
capability you want. For further 

information and the name 

of your nearest authorized 

dealer, call ISC toll-free at 

800-241-4310 and ask for 

Ron Hinkley. 


Color | 
Communicates 
Better ~ 


1 Є. 2) 4 
Ө ы»: Systems Corp., 


Ілені Стив е 225 Technology Park Allanla • Norcross, Georgia 30092 
Telephone 404 449-5961» TWX B10-766-1581 


Linretouched photo of screens. Price is U.S. domestic 


МС1372 


~ VIDEO 
bi OUTPUT 


Figure 4: Optional wiring for direct video output. The Motorola MC1372 can be used to 
provide direct (composite) video to a video monitor, if it is available. As shown in 
figure 2, the MC1372 may also be used to provide an RF (radio-frequency) output for 
use with television set tuned to channel 3 or channel 4. 


LEAST SIGNIFICANT BIT 


STATUS SIGNALS 


(->-----------Г > error 


| “> ERROR 
| “> FRAME INTERRUPT 
FROM PIO 6 | “> OUTPUT PENDING TO HOST 
PORT B COMPUTER 
PARALLEL 
PORT 


MOST SIGNIFICANT BIT 


LEAST SIGNIFICANT GIT 


8Зг>----------І, > INPUT PENDING 
Se 
і>-------> 


EXELUTE 
FETCH 
INITIALIZE 


COMMAND SIGNALS 


UNASSIGNED 


32 > INV 


5/5 


FROM PIO 0 TO 

PORT А Пг>---------і%> css VIDEO- DISPLAY 
197 i GENERATOR 
а 


MOST SIGNIFICANT BIT 


Figure 5: Status-port and command-port pin assignments and control-byte formats. 
One PIO (peripheral input/output) port is used to communicate status information to 
the host processor and also to control the video-display generator. These connections 


must be added to figure 2. 


Bus Control 

The address and control lines are 
routed to 7415367 bus drivers, where 
they are then passed to the memory 
and I/O circuitry. The top four ad- 
dress lines are also routed to a 
74LS154 four-to-sixteen-line decoder 
to provide memory chip-select 
decoding. Finally, the two 8216 bus 
drivers buffer the data lines, Their 
direction is controlled by the DBIN 
signal from the shared bus. 
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1/О Circuitry 

Only two PIO (peripheral- 
input/output) circuits are needed, 
PIO 0 provides a status indication to 
the host through one port. (See figure 
5 for the format of the status byte). 
The other PIO 0 port is routed to the 
video-display generator to select the 
proper display format. (Figure 5 also 
provides the format of this control 
byte.) The second PIO circuit is used 
to communicate with the host com- 


EPROM 
( FIRMWARE) 


зк 4—— 
4K „== дасын асы 
МЕМОВҮ 

(РНІМАТЕ) 


б [BIS 22. жа жі 
7K 
- COLOR MEMORY (SYSTEM II ONLY) 


MEMORY 
( REFRESH) 


MEMORY 


15K (REFRESH) 


(SYSTEM II ONLY } 


Figure 6: Memory map for the Micro- 
graph board. 


puter. 

One of the ports is used to receive 
data and instructions from the host 
(the input port), and the other port is 
used to transmit data back to the host 
(the output port). In either case, the 
strobe lines for both of these ports are 
controlled by the host to indicate that 
Micrograph is being sent an instruc- 
tion or that the host has just received 
a data byte. The protocol for com- 
municating with the host computer 
will be further discussed in Part 3 of 
this article. Refer to tables 3 and 4 on 
page 132 for the port assignments in 
the microprocessor address space. 


Firmware and Frame Buffer 

Three 2708 EPROMs (erasable pro- 
grammable read-only memories) are 
used to hold the 2.6 K bytes of the ob- 
ject code required to control 
Micrograph. Four type-2114 1024 by 
4-bit static-memory devices provide 
the 2 K bytes needed by the firmware 
for variables and data for the pro- 
grammable character generator. 
Refer to figure 6 for a memory map 
and to tables 3 and 4 for memory and 
port assignments, 

In the frame buffer, 6 K bytes of 
memory are required, and 2114s are 
used to keep the device count low. 
Figure 6 provides the map for the 
frame-buffer memory also. 

That is all the hardware needed to 
produce a color-graphics display. 
Thanks to the MC6847, Micrograph 
can be built with only thirty-four 


5,000,000 Reasons to replace 
your 5-inch Floppies with a 
low-cost, high-perFormance 


5 megabytes instantly expand the program and data storage 
horizons on your H-89, TRS-80, or 5-100 microcomputer system. 


p UD н megabytes ы MR ы ар Circle 84 on inquiry card. 
nto place in your standard 5-inch floppy disk fé x | 
| openings, and suddenly your capability horizons S а еи 
have dramatically shifted. Upwards. Now your ала Feepontmunicatione Suite A-4, Reston, VA 22090 
EM CP/M* S-100 microcomputer system, or H-89 Corporation (703) 471-6288 

EB Heathkit (HDOS ог CPM 2.2) computer system сап mem nem ыш mum эш кш шш шш eem ын ша юш 

S» utilize the kind of high-rellabllity апа rapid- р Tellme more about the АСТ 

ШЕШЕН access mass storage which today's sophisticated 5-inch hard-disk drive 

` programming demands. ПА company named package: 

ACT has created a complete package at a price so good, you My present 5-inch hard-disk drive 
couldn't walk away from it. The 5-Inch package Includes the interests center around: 
remarkable Shugart Technology ST 506 hard-disk drive with 6.3 D Sia Кетет нае кекете 
megabytes of unformatted mass storage and а micro-sequencing - eiiis y 
controller card with complete floppy disk-Iike Interfacing. Hard- H-89 Heathkit Computer systems 
disks have never been more affordable. Г you are wondering L] TRS-80 Radio Shack Computer 
Just how these ultra-fast, high throughput hard-disk drives will Systems 
work with your multi-terminal or real-time Г} Send me quantity price schedule 
transaction oriented systems: now you сап get 
some stralght answers. Clip and mall the coupon 
for quick response to all your questions. Ог 
better yet, give us a Call today at (703) 471-6288 
for some no-nonsense reasons why your system 
needs to ACT now. Quantity pricing Is available 
to meet the needs of Original Equipment 
Manufacturers; check the box on the coupon. 


Name 
Title 


Company 
Address 

City. State, Zip 
Phone ( 


«гүшіза мачатпагқ OF Ligicdi nescdici. 


DIPs (dual-in-line packages) and а 
handful of discrete components. 
Micrograph can be constructed on a 
single board and requires only a 
+5 V, +12 V, and —5 V power sup- 


ply. 


Construction 

Photos 1a and 1b show my pro- 
totype Micrograph. I used a universal 
wirewrap board, and as the photo in- 
dicates, a spacious layout was possi- 
ble as a result of the low device count. 
[n the leftmost section of photo 1a are 
the Z80 and the two PIO devices. In 
the next section are part of the bus 
drivers and the EPROMs. In the mid- 
dle section are the rest of the bus 
drivers and some of the 2114 memory 
circuits, In the next and final sections 
are the rest of the memory integrated 
circuits and the video-display cir- 
cuitry. Note the few discrete com- 
ponents required: most are decou- 


Type of memory Address (decimal) 


EPROM 0 to 3071 
private memory 4096 to 6143 
color memory 0 7168 to 7183 
color memory 1 7184 to 7199 
color memory 2 7200 to 7216 
refresh memory 8192 to 14335 
(for System 1) 
8192 to 16383 
(for System 11) 


Table 3: Type and location of memory 
used in the Micrograph board. 


Port Device Use ne 
Number Name of Port 


portO РОО, display output 
port A control 


port 1 РІО 0, роп output 
port А control 


pori2 PIO û, status Output 
port B 


| port3 PIO 0, port output 
port B control 


port 4 PIO 1, input input 
port A 


роп5 PIO 1, port output 
port A control 


port 6 PIO 1, output output 
port B 


port7 РІО 1, port output 
port B control 


Table 4: Port numbers and their usage 
by Micrograph, 
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“The MDBS data 
base system is 
fantastic!" 


That's the essence of this letter from 
Leonard L. Overton, Jr., president of LS 
Business Systems, Inc. Here's what 

he says... 


“Тһе MDBS data base system has made a fantastic 
improvement in the productivity of our custom 
programming operation. The implementation of this 
system in our business has allowed us to change to a 
completely different concept of producing custom 
microcomputer based software. The old system of a 
myriad of files, pointers, updates, and file structures has 
been changed to a simple graphical representation of the 
data network and its logical relationships (the schema). 


"Representing an application with a schema that can 
readily be transferred to the computer through the data 
definition language has increased our software 
productivity in the following ways: 

1. The system designer gets a much clearer picture of how 
clean, efficient, and effective his design is. Improvements 
are made easily and rapidly. 

2. The programmer can spand his tima producing the 
calculational and interactive parts of the system rather 
than getting bogged down in the intricacies of the data 
structure. This not only reduces the amount of code 
generation but also reduces programmer fatigue due to 
tedious repetition. 

3. Communication with the end-user is much more 
effective when he can see an easily understood, 
graphical depiction of how his data will be handled. А 
good understanding by the end-user in the early stages 
of the design can eliminate costly program changes or 

| data restructuring later. 

| . Debugging time is greatly reduced and so are calls from 
customers who find the hidden bugs that always show 
up in a complex data structure written on a file basis. 

"In short, the MDBS data base system is not only a very 
effective software development tool but has become the 
foundation on which we are building our future 
applications software. This change has enabled us to 
produce quicker, cleaner, and more flexible applications 
software at a lower cost to our end-users." 


+ 


To find out what а fantastic job the MDBS system сап do 
for you, see the facing page and then contact us without 
delay! 


Micro 
Data ase 
Gustcms, inc. 


Box 248, Lafayette, Indiana 47902 


Circle 85 on inquiry card. 


Micro-computer 
data base 
management 
at its best! 


Get ihe most out of your micro-computer. Use our 
advanced and productive data management system. 


HDBS is an extended hierarchical data base 
system offering 

e fixed length records 

e file-level read/write protection 

s one-to-many set relationships 


MDBS is a full network data base system offered 
as an upgrade from HDBS...or it may be ideal as 
your initial system. Unlque and versatile, it adds 
these features: 


efull network CODASYL-oriented data structures 

e variable length records 

emultiple levels of read/write protection 

eone-to-one, many-to-one, and many-to-many sets 

enon-redundancy of data, easy updating 

* occurrences of a record type may own other 
occurrences of the same type 

ea single set may have multiple owner and member 
record types 


MDBS-DRS. As an add-on to MDBS, the DRS 
system offers extraordinary flexibility in data base 
restructuring to meet new needs. 

е itam, record, and set types can be added, deleted, 
or renamed іп an existing data base as well as 
other data base characteristics. You can redesign 
the data base after it is already on-line! 


MDBS-RTL. ^s an add-on to MDBS, the RTL 
(Recovery Transaction Logging) logs all data base 
transactions, so that in the event of a system 
failure, the data base can be recovered with 
minimal loss of information. 


e The recovery processor permits selective 
reloading of the data base from the transaction 
file. Users can log messages, indicate complex 
transaction sequences, and effect selective 
control over the recovery process. 


| 


MDBS-QRS. Ап interactive Report- 
ЭКЕНИ ЧЕРНИ for HDBS/MDBS data bases. 
eatures... 


e may ba customized for non-technical users 

* complex retrieval conditions may be specified 

e detailed reports сап be quickly generated 

e wildcard and "match-one" string specifications 
included 


HDBS and MDBS Packages Include: 


e DDL data definition language analyzer/editor 

s 260-page users manual 

s DMS data management routines callable from 
host language 

e Sample application program and DDL files 

e Relocator to re-org all routines 

e System specific manual for bringing up our 
software 
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Both HDBS and MDBS Systems... 


eRun under... 

CP/M* with CBASIC; Microsoft BASICS, 
FORTRAN or COBOL; InterSystem 
PASCAL/Z; Sorcim PASCAL/M; Micro 
Focus CIS COBOL; Digital Research PL/I 

OASIS 

TRSDOS апа NEWDOS (Models | and tl) with 
Disk BASIC 

North Star DOS with North Star BASIC 

Apple DOS and Applesoft BASIC 

Machine Language Interface available on all 
above systems. 


e Up to 254 record-types definable in the data base; 
each record-type may contain up to 255 item- types; 
each item-type may be up to 9,999 bytes in length. 

* Names of data items, records, sets, and files are 
wholly user definable. 

e Commands to add, delete, update, search, and 
traverse the data base. 

e Straightforward use of ISAM-like structures. 

e Records can be maintained in several sorted 
orders. 

e Written in machine language for maximum 
execution efficiency and minimal memory usage. 

e Independent of types and sizes of disk drives. 
Support data base spread over several disk drives 
(max.8); disks may be mini- or full-sized floppies 
or hard disks. 

e Available versions: Z80 (requires approx. 18K), 
6502 (approx. 30K), 8080 (approx. 22K) 

Total memory requirement must allow for buffer 
areas. For Apple users, a language card is 
recommended. 

98086 version available. (Call or write for details 
and prices.) 


Ordering information (applicable to Z80, B080 
and 6502 versions): 


HDOS (Vorsion 1.04) 5 300.00 When ordering, specify intended 
MDGS (Version 1.04) 900.00 use with... 
DRS 300.00 1. North Star DOS and BASIC 
RTL 300.00 2. CP/M* - CBASIC 
OAS 300.00 3. CP/M* - Microsoft BASIC 4.XX 
HD85 upgrade lo MD@S 650.00 4, CP/M* - Microsoft BASIC 5 ХХ 
MOBS with DRS, 5, CP/M* - Microsoll BASIC or 
RTL, and ORS 1500.00 FORTRAN Compiler 
HDB8S/MDBS Manual 35 00 6. CP/M* - Microsoft! COBOL-80 
DAS Manusi 5.00 7 CPM” - interSystem PASCAL/Z 
RTL Manual 500 B CP/M” - Sorcim PASCAL/M 
QRS Manual 5 00 9. CP/M* - Digital Research РІ/І 
System Specilic 10. CP/M* - Место Focus CIS 
Manuals (each) 5 00 COBOL 


11. TRSDOS/NEWDOS and TAS 
Within 4 given operating system. Cask BASIC (Models | and 11) 
add $125.00 їси each additional 12. Apple DOS and Apptesoft BASIC 
language selected 13. OASIS 

14. Machine Language Programs 
For prices outside the U.S. and 
Canada. please ask lor price lists. (Specily operating syslam ) 


Add $2.50 handting fee for non-cash indiana residents add 4%. 
order ($5.00 outside Ц.8.). We accept Visa and Masler Charge. 


54-page "primer" on data base 
systems for micro-computers — 
only $10.00 per copy. 


Dealer Demo-Package ($60.00) 
"E includes Primer, HOBS/MDBS 
dr Manuals, Demo-Disk, etc. 


Setting standards of excellence for data base 
software. . . worldwide. 


Micro 
Data Hase 


Gustcms, inc. 


Dept. B, Box 248, Lafayette, IN 47902 
317-448-1616 


BYTE December 1980 


pling capacitors. This physical layout 
follows the schematic layout almost 
exactly. 

In photo 1b (page 136) is a view of 
the wirewrap side. It took me two 
weekends to wrap the board, using a 
Slit N' Wrap tool marketed by Vector 
and also an electric wirewrap tool, I 
used Slit N' Wrap techniques for the 
bus and, as best as I could, tried to 
color-code the whole device. 

Any construction technology сап 
be used to build this board, but there 
аге a few hints I might pass along. To 
begin, insure that the video-modula- 
tor circuitry is well isolated from the 
rest of the system: keep the wiring as 
short as possible in this section. Fur- 
thermore, because of the relatively 
high frequencies used, be sure to 
minimize stray capacitance: a shield- 
ed board will help reduce іп- 
terference. 

Micrograph is best built in stages. I 
suggest you start with the video- 
display generator and modulator cir- 
cuit. Wire this area first, then tem- 
porarily wire some memory on the 
6847's bus. You can go ahead and 
supply power to this circuit to verify 
that your display is working proper- 


А CREATION OF COMPUTER HEADWAFRE 


WHA SIE 


` (Wow! Howd All That 
Stuff get ln There?) 


A sophisticated, 
self-indexing filing 
system —flexible, 
infinitely useful and easy 
to use, that adapts to 
your needs. 


WHATSIT's unique capabilities: 


Multiple Entries allowed per 
field: For example, a 

| bibliographic file can 
associate each work with an 
number of authors. WHATS! 
allocates file space as 
needed for each. 


New Data Fields added "on 
the fly": You're not confined 
to a particular "record 

| Jayout" that must be declared 
in advance. Your file evolves 
to fit your needs. 
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ly. The various modes can then be 
tested. At this time, you can connect 
the modulator to your television (use 
coaxial cable, and don’t forget a 
matching transformer). When you 
apply power, a random pattern that 
reflects the mode you have selected 
should appear. The variable 
capacitor in the timing circuit can 
then be adjusted to produce the most 
pleasing colors, 

Once the video display is working 
properly, you should install the rest 
of the refresh memory and bus 
drivers. Again, repeat the checkout of 
the display, this time using all the 
refresh memory. Note that the 256 by 
192 or 128 by 192 resolution modes 
will utilize all the memory. You might 
even connect an oscilloscope to the 
address lines to check that the lines 
are cycling through the entire 6 K 
bytes of memory, 

Once this portion is working, the 
EPROMs, Z80, and РІОв can be 
wired in. From this point, there is lit- 
tle testing to do without the necessary 
software, which will be discussed in 
Part 3. 

Troubleshooting a system without 
good tools is almost impossible. I 


Immediate Response: Even in 
the largest files, WHATSIT 
responds in seconds, thanks 
to pointer linkages and hash 
coding. 


Conversational Dialogue: 
Query and update requests 
may be intermixed in any 
order, without returning to a 
"menu selector." 


NEW 


Apple Il Plus 
WHATSIT at special 
introductory price: 


$95 


(Regular price, $150 
after December 31, 1980). 


WHATSIT comes ready to run on 
your Apple, Apple li Plus, AlpaMicro 
NorthStar, or CP/M computer. See 
your dealer for a full 
demonstration. ..or write or call: 


HARDHAT 
SO (ware 


Р.О. Box 14815 е San Francisco, СА 94114 © Tel: (415) 621-2106 
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found that I needed no more than a 
good oscilloscope to check out the 
system, even though I had a Hewlett- 
Packard 1611 Microprocessor 
Analyzer available. The Micrograph 
system has an excellent test device 
built in: the color display. Since the 
video-display generator scans all of 
the refresh memory, you have a 
visual means of checking a large por- 
tion of your wiring. To track down a 
bad memory circuit, you might selec- 
tively remove integrated circuits and 
watch how the display is affected. 
One final word concerning the con- 
struction. The system draws +5 V at 
about 1.5 А, so don't make your 
power bus small. The other supplies, 
since they are mainly for the 
EPROMs, require only a few hundred 
milliamperes. When powering up the 
system, if your supplies are indepen- 
dent, be certain the —5 V supply 
powers up first and powers down 
last, if it can't be done simultaneously 
with the rest of the power. (I didn't do 
it that way and, consequently, 
destroyed six EPROMs; then I read 
an obscure warning іп an Intel data 


book.) 


Enhancements: System II 

There are a number of 
enhancements to the system that will 
increase the system performance, 
although I have not implemented 
them. The first obvious improvement 
is to use a Z80A (capable of using a 
4 MHz clock) and run the system on 
the color-burst clock. This will im- 
mediately double the speed of the 
display processor. Of course, be sure 
that your memory is fast enough to 
handle the extra speed. 

You might also try to use dynamic 
memory. I used static memory to 
reduce the development risk and 
make the design and testing of the 
board easier, but if the timing works 
out, the use of dynamic memory 
would significantly reduce the cost of 
the system. 

These are some basic im- 
provements that can be made, and 11) 
offer some more radical changes, 
which I call System II. When I first 
designed Micrograph, І created а 
system consisting of over 100 DIPs 
for the video section alone. This 
design supported two formats: 128 by 
128 with sixteen colors and 256 by 
256 with two colors. The system also 
supported a color-look-up table, to 
allow a set of 212 (ог 4096) possible 
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MicroAge Computer Stores sell solutions to your professional, business 
and household-management problems, not jus! hardware. That's what 
makes the MicroAge difference! From systems integration to easy-to- 
understand application software, research and development to warranty 
service and repair, systems consulting to training and installation. In all 
these, we offer the latest, most innovative approaches. That's why we are 
the forerunners . .. the pioneers in the microcomputer industry. 


But don't just take our word for it. Visit the MicroAge Computer Store nearest 
you and see the difference solutions make. We have differences you'll 
| experience with every time and money-saving idea. The difference that 
will keep you satisfied now and for years to come! 


844 Rockville Pike 1707 Monroe Avenue $2065B Ei Camino Real West 83 South 40th Street 


. Makes The Difference! 


computer store 


“Where Vision Becomes Realit у” 


24 W. Camelback 


Rockville, Maryiand Rochester, New York Mountainview, California Mineapolis, Minnesota — Phoenix, Arizona 


(304) 840-9345 (746) 244-9000 (445) 964-7063 (612) 338-1777 (602) 265-0065 
1220 Melbourne Drive 2525 N. Scottsdale Road 1490 W. Spring Valley Road 4550-50 E. Cactus 
Hurst, Texas Scottsdale, Arizona Richardson, Texas Phoenix, Arizona 
(817) 284-3413 (602) 944-8794 (214) 234-5955 (502) 996-2910 


FOR FRANCHISE OPPORTUNITY INFORMATION CALL (602) 967-1421 


2594 Hamilton Road 
Columbus, Ohio 
(614) 868-4550 


Coming soon to: 


EI Paso, Texas 
Denver, Colorado 
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Photo 1: Two views of the completed Micrograph prototype. The use of a universal 
wirewrap circuit board (photo 1a) allows a spacious layout that almost exactly follows 
the schematic diagram of figure 2. Photo 1b shows the wiring that required approx- 
imately two weekends of the author's time. А daisy-chaining wirewrap tool was used 
for the majority of the bus wiring, while control signals were made in the standard 
wirewrap fashion; power is provided to the integrated circuits via buses printed and 


etched on the board. 


colors. However, І came across the 
MC6847 and decided to use this 
lower-risk approach to complete the 
system, since my main concern was 
the software design and instruction 
set. 

I designed the software so only one 
section of code must be altered to 
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support the new display resolutions. 
The code already exists to support the 
color-look-up tables, but the MC6847 
obviously does not have the capabili- 
ty to support such a setup. Thus, you 
only need іс modify the video- 
display electronics and one section of 
code to produce System II. The re- 


mainder of the hardware and soft- 
ware remains the same, as does the 
interface between the host and 
Micrograph. Thus, in a sense, there is 
hardware independence built into the 
system. 

For that matter, you can produce 
just about any display resolution up 
to 256 by 256 with 256 colors without 
major modifications to the circuitry 
other than the video-display 
generator, Of course, at these higher 
resolutions, you need much more 
memory. So, for the dedicated 
reader, I offer this as а possible 
system enhancement; it’s something 
I'm going to try next. As you can see, 
the design of Micrograph using the 
МС6847 supplies an excellent color 
display at a very low price. 

I offer a final radical change, but I 
haven't implemented it. [п this 
design, we assume that the video 
display has the bus whenever it needs 
it. This scheme produces a clear, tear- 
free display. However, if the 
microprocessor is given priority for 
memory accesses, quality of display 
is traded for speed. In fact, in my ap- 
proach, the 280 is only allowed con- 
trol of the bus around 20% of the 
available time. Of course, this is not a 
problem with a dedicated micropro- 
cessor. 

If raw speed is necessary, however, 
let the microprocessor have dominant 
bus control, and give the bus to the 
video-display generator only when 
the software permits it (such as after 
the display has been updated). This 
approach has the advantage of hav- 
ing a much faster processing speed. 
However, it has the drawback of 
causing a streak across the screen 
whenever the microprocessor is up- 
dating the display. Furthermore, you 
will need to modify the software and 
hardware to accommodate this ap- 
proach. By the way, a similar ap- 
proach is used by Motorola's 
TVBUG, a 6802/6847-based board 
that allows the user's system to treat 
the refresh memory as an intelligent 
peripheral. 


Conclusion 

This article concludes the presenta- 
tion of the hardware required to sup- 
port Micrograph. I have examined 
the circuit design, discussed construc- 
tion details, and looked at various 
system enhancements. Photos 2a and 
2b provide some examples of displays 
possible with Micrograph. 
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Multi-User 


UniFLEX is the first full capability multi-user 
operating system available for microprocessors. 
Designed for the 6809 and 68000, it offers its 
users а very friendly computing environment. 
After a user 'logs-in' with his user name and 
password, any of the system programs may be 
run at will. One user may run the text editor 
while another runs BASIC and still another runs 
the C compiler. Each user operates in his own 
system environment, unaware of other user 
activity. The total number of users is only 
restricted by the resources and efficiency of the 
hardware in use. 


Multi-Tasking 
UniFLEX is a true тш Тона on ШУН 
Not only may several users run differen 
programs, but one user may run several 
programs at a time. For example, а. | 
compilation of one Ше could be initiated while 
simultaneously making changes to another file 
using the text editor. New tasks are generated 
in the system by the 'fork' operation. Tasks may 
be run in the background or 'locked' in main 
memory to assist critical response times. Inter- 
task communication is also supported through 
the ‘pipe’ mechanism. 


| 
Support 
The design of UniFLEX, with its hierorchical file 
system and device independent I/O, allows the 
creation of a variety of complex support 
programs. There is currently a wide variety of 
software available and under development. 
Included in this list is a Text Processing System 
for word processing functions, BASIC interpreter 
and precompiler for general programming and 
educational use, native C and Pascal | 
compilers for more advanced programming, 
sort/merge for business applications, and a 
variely of debug packages. The stondard 
system includes a text editor, assembler, and 
about forty utility programs. UniFLEX for 6809 is 
sold with a single CPU license and one years 
maintenance for $450.00. Additional yearly 
maintenance is available for $100.00. OEM 
licenses are also available. i 


FLEX 


UNIFLEX is offered for the advanced 
microprocessor systems. FLEX, the industry 
standard for 6800 and 6809 systems, is offered 
for smaller, single user systems. A full line of FLEX 
suppor software and OEM licenses are also 
available. 


| bechinical yten 

ыг ае а INC. 
Box 2570, West Lafayette, ІМ 47906 
(317) 463-2502 Telex 276143 


"UniFLEX and FLEX are trademarks of Technical 
Systems Consultants, Inc. 
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DECEMBER 
MEMORY SPECIALS 


2101 450ns 2.49 2708 450ns 6.25 
2102-1 450ns .89 2716 450ns 14.95 
21102-1 450ns 129 2132 45005 489.95 
2112 450ns 2.99 2650 12,95 
2114 45005 4.99 2-80 9.95 
4116 20005 5.99 80%0А 3.95 


4116 250ns 8/39.95 


OTHER SPECIALS 


10/6.99 LM723 10/3.99 
7.99 LM?41 1072.98 
3.99 7805 10/7 .99 

5/4.59 7812 10/7 998 
10/3.48 RED LED 100/7.99 
5/ 3.48 GREEN LED 50/6.99 
5/3.98 MAN 72 СА .3"" 10/7.99 
4/4,99 MAN 74 CC .3°° 10/7.99 


LS SERIES 


LOOK AT THIS LS PRICING! 


74LS00 4 741585 1,23 7415175 
741,502 1 741585 45 7815191 
741.504 : 741593 .71 7415195 
"1508 : 741,595 111 7415221 
741510 à 7415109 8 7415240 
741520 , 74.5128 79 7415241 
741530 4 1415139 18 7415244 
74.532 I 7415151 79 1415263 
741538 . "415153 -FO 74152988 
741.542 е 7415157 1 7415387 
741551 і 7415158 82 74.5368 
141554 қ 7415181 і 745373 
741573 4 74.5183 7415374 
741574 7415174 7415377 


"UPUPUUTEPRLELTTTPTO 


ғ. ыша mh 


(2Ь) 


1400 1071.99 
7404 10/1,89 
7447 5/2 49 
7480 8/1.98 
7493 571.99 
74151 371.99 


LINEAR [C'S 


(М555-8 
LM558 
LM585 
LM587 
LM741-8 
(М747 
(М1458-8 
1М1889 


REGULATORS 


"FEPETII. 
TTUPRII. 


яша m3 
һә 


“ 


"TIS 


SWITCHES SOCKETS 


і 14 ріп 10/1.49 
1 15 ріп 10/1.69 
1. 24 ріп 4/1.00 
1 
i 


; IMSAI 5-100 edge 
connector solder tail 
gold 2.49 


MA1012A 
CLOCK MODULE 


Complete alarm clock module with special translormer and 
Spec sheets included Jusi add switches. 8.99 3/24 


Photo 2: Examples of Micrograph displays. 


TERMS: tnciude $2.00 for shipping. $10.00 
minimum order. Send SASE for com 
plate catalog 


JDR MICRODEVICES, INC. 


1101 South Winchester Blvd. 
San Jose, California 85128 
408 247-4852 


Listing 1 contains the second third tion set presented in Part 1, cover the 
of the Micrograph software (begun іп major algorithms implemented in the 
Part 1 and to be completed in Part 3). system (such as the scan-line- 
In the final part of this article, I will conversion algorithm), and examine 
discuss the software needed by how to operate Micrograph. Ш 
Micrograph to implement the instruc- Listing 1 begins on page 327 
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DYNACOMP 


Quality software for: 
ATARI TRS-80 (Level П) 
PET NORTH STAR 


APPLE II Plus CP/M 8" Disk 


GAMES 
BRIDGE 2.0 (Available for all computers) 


An al-uchuuve version of mus mon popular of curd games. This program bow BIDS and PLAYS 


Price: $17.95 Cumetie 
$21.95 Dinketir 


«тея contract or duplicate bridpr. Dependeng on Ше contract, your ссквриие opponent wit either 
pla the offense OR defense. Ш vou bid Eno high, the chnsparer will dubie your ci tat! BRIDGE 20 


provides challenging ennerumnment for ad:anced players und is ян excellent learning bool for the bridge 

morke. 
HEARTS 1.5 (Avaliable for all computers) Price: 514,95 Синни 
618,95 Diskette 


Ал єзсм\тр and enderipimimg compete: verom of this popular card game. Hearts із а trick-onented 
Шын which the purpose E nec vo Lake һау hearu ox the queen of spades. Play agumui two computer 
Opponents who are armed with hard-o-beal playing ганда. 

Price: $14.95 Cussette 


CRIBBAGE 2.0 (TRS-80 only) 
$18.95 Diskette 


Thus ıı a well-designed and екті executed Two-handed version of the classic card game, cribbage. it is 
an excellent program for the cnibbage player in warch pf a worthy oppanent as well аз the beginner 
wishing 15 kam ihe game, іс particular ie scoring and jargon. The папага cribbage score board us 
continually chown а! ihe (op of the арау tailing the TRS-8 s graphics capabilities), with the cards 
shown underneath The computer autoenniscally scones шкі also ansounce ihe points using the tridi» 


anal phrases. 

CHESS MASTER (North Star and TRS-80 only) Price: 3 еее 
Tha complete and very powerful program provides five lereh of play. It snchades casthog, со рамал! 
саре &nd Lhe promongn of ратты. Addisonalty, the board may be preset before the surt of plar, 
permitting tbe ELINA of "book" playr. To палиле execution speed, the program is written ia 
aysembly language (by SOFTWARE SPECIALISTS of Califormia). Full graphics are employed la the 
TRS-BO кегі, and гез ийй of alphanumeric display are provided іс accommodaie North Star 
HET. 


STARTREK 3.2 (Available for ай computers) Price: 5 9.95 Скмейе 
513.93 Diskette 


Тан it the chans Sagrtrek samulmiom, bot with several new Features. For example, ihe KIagont now 
Ьом ki the Enterprise without warming while alo attacking starbeses іп other quadrant The 
Карсон alto attack with bolh Light and heavy eruneri шкі move шып thot at! The situation ің мелік 
меніне Enwrpnse ін besieged by ihrer heavy crue und à suxrbane 5.0.5. is received! The Klingoni 


gt nent 
SPACE TILT (A only) Price: $10.95 Cassette 
pple $14.95 Diskette 
Live (he gare paddies ta (it dhe plane of {be TV screen to "roll" a ball into а hole (n the screen. Sound 
simple? Hot wien the hole prts ameter amd олай?! A balh-ia tuner allow you то (mensure your skill 
ngana others in this habit-formiag action фала. 
Pom 9.95 cach, Саме 


GAMES PACK | nnd GAMES PACK П 
13.94 each, Disketit 


GAMES PACK І башла BLACKJACK, LUNAR LANDER, CRAPS. HORSERACE, SWITCH 
and more. GAMES PACK Il inchudes CRAZY EIGHTS, JOTTO, ACEY-DUCEY, LIFE, WUMPUS 
and сеет. Avialabis for АЙ comparer. 


Why pay $5.95 оғ mote pur progtam whee you can buy a DYNACOMP collecuon for jum $9.95? 
Price: 811.95 Сание 


STUD FOKER (ATARI only} 
515.95 Diskette 


Tho is the classic gasnbler's card game. The computer deals tbe cardi ом а! a Gane паб you (aad the 
complet bet ав what you ree, The compiler docs moi cheni and usually beis the ode. However, її 
iomem шб" Ано ендей n a five curd draw poker beiting practice progrem. This package will 
ғып os a }ЁК ATARI. 


STATISTICS and ENGINEERING 
Price: 514.95 Cassette 


DATA SMOOTHER (Available for ай computers) 
$5160.95 Омане 


This special daka imocdhiag program may be used co rapidly derive мои! information from noisy 
маяға and emgimerring dete which are equally spaced. The software Festures choice la degree aad 
range of fit, ву well as jmoothed firs and second derivative calculation. Also included kı automatic 
piouiag of the input dau and smoouned nubis. 
FOURIER ANALYZER (Available for all computers} Price: $14.95 Cassette 
518.95 Омане 
Use ship program (o examine the frequency spectra of limited duration cigmais. Tha program features 
астым кешл and plotting of dhe prn data and resuks, Practical applicationr lectude he analysis 
of comnplkated patiens in such ПеМз as electrons, communica Hons and біліп. 


TFA (Transfer Function Auniyzer) Price: $19.95 Cassette 
$23.95 Diskette 
This u s special oftware package which may be used (с evaluate the Lransfer [unctrom of systems such 
on he атр! ыг and filters бу examiniag deir responie to paled inputs. TFA ìt п major modification 
of FOURIER ANALYZER and contains an engihecting-crienied decibel versus log-[requeney plot as 
мей n5 daw eding features. Whereas FOURIER ANALYZER їз designed for educational and scien: 

tific usa, TFA ін ал engineering tool. Available for all computers. 


FOURIER ANALYZER and TFA may be perchesed together for a combired price of $29.93 
(Caseres) amd 337,93 (Сизеп). 
Price: $19.95 Camere 


REGRESSION Т (Available for all computers} 
525,95 Diskette 


REGRESSION ін а utique and елсерболайу versatile omc-dimentional lear ваше» "pelymoenial" 
curve Fisting program. Features mclude very high sccursacy; an sulomatic бейге determiasiion option; 
an exutuve ішла bbrary of firing fusctioms; dara «іліспе: амоташс dau asd curve pong; а 
шати алау (c.p. standard devistios, соттешлизп coefficient, eic.) and much more. ln addition, 
pew fits may be tried ай оңы reentenng the date. REGRESSION I ls certainty the comentone progeum 
іп алу dara analysis sofTeare library 


REGRESSION 11 (PARAFIT) (Avaliable for all computers) Price: jr Qum 
іг 
PARAFIT is designed to handle hott cases ın wich the paremeien arc ітһедіей (posypibly nonknear- 
урт е Fisting funcion. The uter samply incertis the lanetional foam, enclud»ng the parameren А (CH, 
All) elê уа ont ar mere BASIC мантел. Dau and теніні may bx manipulased and рин as 
with REGRESSION I. Usa REGRESSION | for polyeomiul fiting, and PARAFIT for tuse com- 
plicated uncias. 


REQRESSFON I and 11 may be purchased together for $35.93 салынған and $46.95 (diskettes) 
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Availability 


ПҰМАСОМР зел in iuppled wih compie documentation машып clear explanalinn: and 
examples АЛ programs will ran within 16K program memory ipace (АТАЙ! require: 24K). Except where 
mod, programs аге жүмінБіс ол ATARI, PET, TRS-20 (Level 11) and Арріс (Аррісый) canne end 
disker as well as North Star angle density (double дегнігу compasible) dikute. Addueaally, teo pra- 
pum сал be obtained on uandard D CP/M Порру dirbs for гурта» rusmeug ийт MBASIC . 


BUSINESS and UTILITIES 


MAID. LAST И (North Star ому) Price: $11.95 
This manyteatered progrum now сі full alphabetic and adip code sorting Es wel м Пи merglog. 

Елгин сая be егінге by uur-definad code, cliem айлы oF Zip Code. The primoud formal allows the 

шағ OF standard ыза didrex: labels. Each dishelbe cun nore пын ihan | 1142 eninies (сілі density; aver 


4200 wah double dessity түзете)! 
Price: $14.95 Cometic 


TEXT EDITOR Í (Letter Writer) 
$18.95 Diskette 


Am easy 10 ше, Krar-oriented teal editor which provides хаги е Ipse widths шый simple paragraph im- 
deung. This iest editor ig ideuEy waed for composing betters өлі и quie capable of һалым much 
шет jobs. Avallable fer al) compu. 


FINDIT (North Star only) Price: $19.95 

This ia a даны program which тайып information accesible by keywords of гое type: Per- 
ronal [c.g.. јан вале), Commercial (eg: phombers) and Reference (ең magazine article, record 
albums, etc). Mq mde ym tieni there age biribday, һалыу aed врро отаг: harch- 
ат for ihe prionai record мае (or Use сойыс recordi. Refereuce гегосіз 


Е"‏ اباتس apne, dine‏ ہل مید 


DFILE (North Star only) Price: $19.95 
This handy program allows Mosth Sia users io minn а spectalized date bese of ai Пиз and pro- 
ағалы ia the stack of disks which invariably accumulabts. DFILE is easy to tet up and use. 1t will 
organite your disks bo provide efficient locating of the dealred Me or program. 


COMPARE (North Star only) Price: $12.95 
COMPARE h a single disk utility softwere package which compares (vo BASIC programs and dis- 
iw duin ame. iq navarra iata = Al para scii and 

the lime nambers mM which various Hird dil[rtznces occur. COMPARE permits rhe user bt examine ver- 
pr rm „апа to clearly тыну the changes eade dar- 
tz 1. 


COMPRESS (North Ster only) Price: $12.94 
COMPRESS is a zingle-disk utility program which removes all unnecessary spaces ым! (apaanally! 
REMuk Имелити from North Sur BASIC programs. The sourcy Піе к processed onc Шы at a tme, 
thus репти very prp s 
ҚА ланады ec n^ baie t 


GRAFIX (ТИ8-50 only) Price: $12.95 Cassette 
$16.95 Diskette 


This unique program sHows you ES ЙҮ сп graphics cHrecily from tha keyboard. You "dre" 
your ligure using the program's eatensive cursor comisol. Once the Праге à made, И is automatically 
appended (o your BASIC progrum as a string variable. Draw a "happy Puce", call ir НЗ and then print 
if Пот your program utag PRINT HS! ТАН ài а very easy шау to сломе and Lave graphics, 


TIDY (TRS-80 only) Price: $10.95 Cassette 

$14.95 Disketic 
TIDY ix an astombly Language program which allows you 10 reiumber Он ket in your BASIC pto- 
grams. TIDY aho remove: unnecessary spaces and КЕМал statements. The cesub И a compacted 
BASIC program which uici much les memory мәсе and execuies занаму faster. Once loaded, 
TIDY remaina іл meinaty; you олау load any шїї of BASIC prograsin witbout having 1û reload 
TIDY! 


SIMULATIONS and EDUCATION 


BLACK HOLE (Apple only} Price: $14.95 Caane ilr 

518.95 Diskette 
This ls an exciting graphical semulaien of ihe problema lavolvesd іл closely observang а black hole with 
а apace probe. The object iı to enter and maintain, for a prescribed lime, ал osbit cinse іс a small black 
hok. This H to be ecblewed энш coming io near the nnomaly hat the cidal aces denroys the probe, 
Control of the craft n ?rabisiically samulsied urong side jets for rotation and main thruiters Гот accelera: 
tion. This program employs Hi-Rex graphics and ls educetsona| as well өз challenging 


YALDEZ (Avallable for all computers) Price: $14.95 Cuenetie 

$18.95 Diskette 
^ simulation of supertenker navigation іп the Prince Willam Sound and Valder Narrows. The pro- 
fram user an еллы 25620256 element radar inaf aad ernplogys рһузіса! models of ship responar and 
Ініші ранета», Chart pour cern coarse through ship and iceberg traffic. Ang тАненімгеі terminal may be 


used for display. 

FLIGHT SIMULATOR (Available for all computers) Price: Eu ie 
ч Це 
А realiti amd extensive mathematica) тиінді of pake-off , (gba and landing. The program аца. 
atrodymamic equations &nd rhe chiracterinics of a real аніоай, You can practice inurament approaches 
миќ currapation мше гьан ane! chen pis heiulings. The nore advanced flyer can alo perform loop, 

Ба Г-го und similar asrobatic maneuver. 
Price: $ 9.95 Cussette 


TEACHER'S PET I (Avaliable for ай compoters) 
$13.95 Diskette 


This & the firi of DYNACOMP"t educational peckages. Primarily intended for preschool tà ees 
TEACHER'S PET provides the young valen with cousting practice, leléer-eord теспелиміа and 
(hrer bevel of math МС exercises. 


Ordering Information 


АП orders att processed aad shipped postpaid within 48 hours, Риз enclose раутегін «ith order along 
with computer information. ЇР paying by VISA or Master Card, іксікнің ali members on rard. For arderi 
избе North Альтісв add 10% for shipping end handing. 


Add $2 30 to disketit price Гот E" floppy «іні (sof) кегіней, CP/M, Marmo BASIC) 
Deduci 10% when ordering 3 or more programs. 


Ам for DYNACOMP programs ar your осы software деніне. rite For беоне description өзен and 
тет program fran ПҰМАСОМР, 


DYNACOMP, Inc. 
6 Rippingale Road 
Pittsford, New York 14534 
(716) 586-7579 


New York біне гезібевін ріске add 7% NYS soles iux. 


m 
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TWO ^ 
FREE TRIAL 


OFFERS 


ATARISOO 


= “.- 


And one that costs you а buck. 


One: Buy a new TeleLink™ | cartridge for your Three: Send $1.00 to us and we'll send you the 

ATARI 400% ог ATARI 800% computer and current "menu'' of services, including the 

get one free hour of CompuServe Information sophisticated big mainframe power of MicroNET. 

Service time. send $1.00, name and address to: CompuServe, 
Information Service Division, 5000 Arlington 

Two: Visit a Radio Shack* computer center. Most Centre Boulevard, Columbus, Ohio 43220. 


are equipped to access the CompuServe 

Information Service now. Log in and see what you 

can get. The service is compatible with any | | | 
TRS-80® including the new VIDEOTEX® unit. ATARI 400 and ATARI AD are trademarks of ATARI. Ine. nn 
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All this is yours to command. 


Access to news and 
X entertainment data bases, 
computer games and art, 
regional newspapers, 
newsletters, programs, 
| languages, storage (up to 
128k free!) and lots more is 
© yours for 8% cents per 


—M—P minute (between the 
К MARARE ame hours of 6 pm and бат 
weekdays and all day 
weekends), billed to 
your charge card. It's 


a local phone hook-up in more than 260 U.S. cities. 


Welcome to 
CompuServe 


CompuServe is 
working with 11 
major regional 
newspapers to 
bring you their 
electronic 
editions, as well 
as the Associated 
Press news and 
sports wires. 


Extra! 
Read all 
about it! 


Simple games and 
graphics for the 
TEAM E beginner. And, when 
Condition you re ready—try the 
Red ШЕ” really tough ones оп 
| MicroNET (see 
MicroNET service). 
You haven't lived 
until you discover a 
player from Los Angeles 
in your dungeon! 


CompuServe is continually adding new on-line 
information resources. 
50, order our current 
menu and watch for new 
features such as an 
electronic encyclo- 
pedia, travel infor- 
mation, food 
preparation and 
gardening tips, 
government pub- 
lication data— 

and much more! 


MicroQuote has his- 
torical and statistical 
data on almost every 
stock, bond or option 
you can buy. Corporate | 
financial information, 
commodity prices 
and financial 
newsletters are 

also available. 


And, when you're ready for big-time computer action... 


You need a 
computer to 
use all the 
MicroNET f 
services which 
put you in 
command of 
our big, fast 
mainframe 
computers. 
But even with 
the simplest 
terminal you can send electronic mail to any other user, 
use the CB simulator, and try to zap the enemy's 
spaceships in real—and very fast—time. Many 
networking multi-player games available. 


1 


See for yourself 

what a 

state-of-the-art 
Not 1985. electronic 
NOW! information 


service can do.Get 
— - | а demonstration at 

-— a Radio Shack? 

— p- computer center or 
send $1.00 for 
a current 
menu 

today. 
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CompuServe 


Information Service Division 
5000 Arlington Centre Blvd. 
Columbus, Ohio 43220 
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A Simplified Theory 


of Video Graphics 


Color Television 

To produce color television dis- 
plays we need a picture tube with a 
phosphor screen that can be made to 
glow in different colors. This is done 
by a method similar to the half-tone 
method of color printing; a full-color 
picture is made by superimposing 
three single-color images made up of 
very small dots. At the normal view- 
ing distance the dots are too small for 
the human eye to resolve, so that the 
colors appear to merge into a single 
image. The inside of a color television 
screen is covered with an array of 
small dots of three different phos- 
phors that glow in red, green, a blue 
when struck by electrons. By careful- 
ly controlling the brightness of each 
colored dot we can produce any color 
we desire. (See text box, “The 
Primary Colors".) 

The major problem is independent 
color control. We need three separate 
electron beams (ie: one for each col- 
or) arranged so one beam strikes only 
the red phosphor dots, one beam 
strikes the green dots, and one beam 
strikes the blue dots. It is not practical 


Note that the numbers used for figures, 


photos, and tables in this article have been con- 
tinued from Part 1, which appeared іп the 
November 1980 BYTE, page 180. 
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Part 2 


Allen Watson Ili 
1261 Robbia Ct 
Sunnyvale CA 94087 


to aim the beams this precisely; in- 
stead, a shadow mask is used. The 
shadow mask is a perforated metal 
plate placed just behind the phosphor 
screen in the picture tube. The three 
electron ‘beams can strike the phos- 
phor dots only after passing through 
holes in the mask. The electron guns 
that produce the beams аге posi- 
tioned so each beam strikes only dots 
of the correct color; thus each gun 
casts an electron "shadow" on phos- 
phors of the other colors. Brightness 
of each of the primary colors is con- 
trolled by the intensity of the cor- 
responding electron beam. 


Color by Direct Drive 

А straightforward approach to col- 
or computer displays uses three iden- 
tical video-refresh circuits, each with 
its own refresh memory, in order to 
generate separate signals for the three 
electron guns. This approach is rela- 
tively expensive; it takes three times 
as much refresh memory as an equiv- 
alent black-and-white display. If this 
method were used with the 200 by 
300 dot display example discussed in 
Part 1 of this article, 3 X 7500 = 
22,500 bytes of refresh memory 
would be required. 

We can have a more economical 
system using direct drive of the three 
colors, but using only one refresh 
memory. (Some switching circuitry is 


necessary to display two colors in- 
stead of black and white.) With a 
special-character graphics system, we 
can use a few of our extra character 
codes to select the colors. The color 
displayed in place of white is called 
the foreground color and the one dis- 
played instead of black is called the 
background. By inserting color-select 
characters wherever they are needed, 
it is possible to make different parts 
of the display show different colors. 
If each of the electron guns is either 
on or off, the colors available with 
this system will be the eight possible 
combinations of the three primary 
colors: 


no color, or black 

red 

. green 

blue 

. red + green = yellow 
green + blue = cyan 
. blue + red = magenta 
all three — white 


© ма ол ою 


Тһе main drawback to the use of 
direct drive (often referred to as R-G- 
B) is the cost of the color monitor. 
Professional monitors with separate 
red, green, and blue video inputs are 
not mass-produced, so they are quite 
expensive. Compucolor, the only per- 
sonal computer manufacturer using 
direct-drive color, builds a low-cost 


THE DAWN ОҒ 
A NEW AGE 


ro 


% 
ШЕ ТМ аз ( 
The 2nd Generation is here! 
MEASUREMENT systems & controls proudly vectored priority interrupts, RS-232C interfaces 
introduces its new and exciting "2nd Generation" with ІШІ handshake, asynchronous or synchronous 
family of S-100* compatible products. Each has operation with asynchronous baud rates to 19,200. 
been specifically designed for use with Available in four or eight channel versions. 


multi-user and network 
operating systems such 
as MP/M, CP/NET, and 

OASIS. Every product is 
fully tested and burned- 
in, comes with a 1 year 


DOUBLE DENSITY 
FLOPPY DISK 
CONTROLLER BOARD— 
controls up to four 5'4- 
inch or &inch disk drives 
guarantee, and offers using IBM soft sectored 
you features not | = ea N A a formats. It features 1K 
currently available from ЛБ Ee. —— of on-board buffering, 
any other source. E | TN = ОМА controlled data 
transfers and the per- 
280 PROCESSOR formance character- 
BOARD — The most = | istics of the superior 
powerful CPU board available today. Outstanding NEC 765 chip. 


features include 4MHz operation, high-speed serial 
and parallel ЏО utilizing DMA or programmed 64K BANK SELECTABLE MEMORY BOARD — 
control, eight vectored priority interrupts, and a Features include I/O port addressing for bank 
real time clock. select with 256 switch selectable I/O ports for the 
memory bank addressing. The memory is 
MULTIUSER SERIAL 1/0 BOARD — For use in configured as four totally independent 16K 
expanded systems requiring up to eight additional software-selectable banks, with each bank 
serial O ports. Features include: 16 maskable addressable on any 16K boundary. 


"All products meet the new IEEE standards. 


"Attractive Dealer & OEM Prices" 
See your nearest computer dealer, or 
contact us for the complete story on 

The 2nd Generation. 


Systems 
867 North Main St. / Orange, Calif. 92668 


A Division of MEASUREMENT systems & controls (714) 633-4460 TWX / TELEX: 678 401 TAB IRIN 
incorporated 


The Primary Colors 

In grammar school, most of us 
were taught that there are three 
primary colors (red, yellow, and 
blue) and that any other color can 
be produced by mixing these three. 
You may be wondering how color 
television manages to use red, 
green, and blue as its primary col- 
ors. First of all, the primary colors 
we learned in school are appro- 
priate only for pigments such as 
paints and crayons; light sources 
such as the glowing phosphor dots 
in a color picture tube don't work 
the same way. 

The creation of a color by mix- 
ing pigments relies on the subtrac- 
tion (or partial absorption) of 
colors from the light falling on 
the pigment. If you mix pigments 
without adding white, the image 
gets darker. However, creating a 
color by mixing light works by ad- 
dition, so if you combine several 
colors of light, the result is lighter. 


color monitor into the computer in 
order to keep the total system cost 
reasonably low. 


Color by Subcarrier 

Another method of avoiding a 
high-priced color monitor is to use an 
ordinary color television set to dis- 
play computer video. Even with the 
addition of extra circuitry needed to 
pick up broadcasts, home television 
sets cost less than professional 
monitors. However, there are draw- 
backs to the use of a television set. 

A. color television set is designed to 
accept a VHF (very-high-frequency) 
radio signal or carrier that is modu- 
lated by a composite-video signal. 
This signal consists of horizontal and 
vertical synchronizing pulses, black- 
and-white picture information (called 
luminance), and а 3.58 MHz subcar- 
rier that contains the color informa- 
tion (called chrominance). The sub- 
carrier is modulated by the color in- 
formation in such a way that the 
amplitude of the 3.58 НМ2 signal 
determines the intensity of the color 
at each point in the picture; the phase 
of the signal determines the actual 
color displayed. (Refer to the text 
box, "Outline of NTSC Color Stan- 
dards.") 

Remember that the video signal 
developed from memory produces 
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Complementary colors are es- 
sentially opposites: if you mix 
complementary-colored pigments 
the resulting color is black, but 
if you mix complementary-colored 
beams of light, the resulting color 
is white. This "symmetry" means 
that primary colors for light will be 
the complements of primary colors 
for pigments. 

This still sounds paradoxical: 
how can red, green, and blue be 
the complements of red, yellow, 
and blue? This apparent problem is 
caused by the vagueness of our col- 
or names. The colors in the two 
sets of primaries are actually all 
different, but one color in each set 
is reddish and one is bluish. You 
can see examples of the pigment 
primaries by examining a printe 
reproduction of a color photo- 
graph in which the printing plates 
are out of register. Here you can 
perceive the colors of the inks and 
that the “red” ink is actually red- 


output pulses at the appropriate times 
during the raster-scanning process. 
This creates dots of light on the 
display screen. It is convenient to 
design computer video circuits so 
each dot corresponds to a half cycle 
of the 3.58 MHz color subcarrier. If 
several dots are adjacent, the output 
will be a continuous high-level signal; 
this will appear on the screen as a 
white line as wide as the number of 
dots. If we alternate dots and spaces, 
the signal will consist of alternating 
high and low levels, each a half cycle 
wide, creating a square wave at the 
3.58 MHz subcarrier frequency. The 
television set decodes the amplitude 
of the 3.58 MHz component of the 
composite video as the intensity of 
the color to be displayed, so what 
was sent out as a string of dots and 
spaces will be displayed as a brightly 
colored solid line. 

The color that is displayed depends 
on the phase of the color subcarrier, 
The timing of the dots generated by 
the video-refresh circuits determines 
their phase. For example, with dots 
corresponding to half cycles, inter- 
changing dots and spaces is equiva- 
lent to a phase reversal, or a 180° 
phase shift, which will produce the 
complement of the first color. To pro- 
duce more colors, we must make 
smaller changes in the timing of the 


violet, or magenta, and that the 
"blue" ink is blue-green, or cyan. 

To see the primary colors used 
іп television, try viewing a color 
test pattern by tuning to a televi- 
sion station before it is broad- 
casting programs. If you adjust 
your television set's color controls 
so the primaries are as pure as 
possible, you will find the green 
slightly yellowish, the red a bit 
orangy, and the blue almost in- 
digo. If we arbitrarily use our 
vague color names for specific col- 
ors and call the television prima- 
ries red, green, and blue, we must 
call the pigment primaries magen- 
ta, yellow, and cyan to avoid con- 
fusion. The two sets of primary 
colors make up complementary 
pairs, like this: 


Lights Pigments 
red cyan 
green magenta 
blue yellow 


dots. The half-cycle dots are pro- 
duced by computer circuits running 
at twice the color subcarrier frequen- 
cy, or 7.16 MHz, If we make our cir- 
cuits run twice as fast (14.3 MHz), we 
can put dots on quarter-cycle inter- 
vals and have 90° phase differences. 
With the half-cycle dots this would 
give us four colors in addition to 
black and white. 

Bit mapping is not the only way to 
produce NTSC (National Television 
System Committee) color signals. 
Qur computer can have circuits that 
work like character generators, to 
decode different values of refresh 
data into appropriate dot patterns, 
for even more colors. The circuits can 
produce dots a quarter-cycle long, 
separated by spaces three-quarters of 
a cycle long and vice versa, which are 
still at the frequency of 3.58 MHz. 
The quarter-cycle dots сап be at апу 
of four phases, as can the three- 
quarter cycle dots, giving us eight 
more colors for a total of twelve, plus 
black and white. The quarter-dot col- 
ors will have a low average voltage 
level and, hence, lower brightness 
when compared to the longer three- 
quarter cycle dots. In other words, 
four of the twelve colors produced by 
this technique will be dark, four 
will be medium bright, and the re- 
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High quality pretested inter- 
active application software 
packages for personal and small 
business computers designed by 
experts — Datasoft. Proven 
standard accounting and inventory 
control functions — Datasoft. 
Special market packages for 
attorneys, physicians, wholesalers 
and retailers — Datasoft. Complete 
documentation — Datasoft. 
Sophisticated electronic games — 
Datasoft. Great dealer discounts — 
Datasoft. Total support — Datasoft. 
Best value — Datasoft. 

Guaranteed — Datasoft. 


Маз this coupon today or call now for faster 
delivery — (800) 896-5680 


Hurry, send details on: 

Û Business software O Personal soft- 
ware П Dealer information 

O Programmer O Consumer 

O Educational 


Datasoft Inc., 16606 Schoenborn St.. Sepulveda, 
CA 91343, (213) 894-9154 


Type of computer owned 
Company/Name 
Address — 
City 
State 


— 


| 2Ар „жые 


. Phone 
Dealer inquiries invited 
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The $695 pen plotter that gives 
professional accuracy with 
superb line quality! 


Mauro's design innovations make it possible 
to produce a high quality, low cost plotter 
that out-performs every other plotter of 
comparable price on the market today. In 
fact, its line quality matches that of plotters 
costing $2,000 or more. 

Proac draws with .005'’/step resolution 
and + 0.5% @ 17” degree of accuracy at 
speeds of 2.5" per second or higher. A 
unique multi-point paper drive helps achieve 
this level of accuracy, making Proac suitable 
for a wide variety of applications for which 
Mauro is developing supportive software. 
Programs currently available include: [1] 
Complete 2D and perspective plotting, in- 
cluding ASCII and curve generation which 
are available as relative linking libraries (L80) 
for Microsoft compatible software products, 
Fortran-80, Cobol-80, Compiler Basic, and 
Macro-80 in CP/M compatible files on 8” 
IBM-3740 ог 5'A" Northstar formatted 
disks. /2/ Apple fi UCSD Pascal implemen- 
tation af Turtle Graphics including full 128 
ASCII character set; Pascal subroutines are 
Fortran compatible. /3} Complete scientific 
and business data graphing package Tor Ар- 
ple H. Includes data editor, Hi Res screen 
preview, Axis tic marks, labeling and scaling, 
data overlays, names and comments, point, 
line, bar, and pie graphs, 128 ASCII charac- 
ter set, data file handling. /4/ Schematic 
drawing system for TRS-80. Has two fant 
system: .15"' grid for B size, and 1” for A 
size drawings. Comes complete with 
predefined symbols for standard logic, linear 
devices, passive and active components, con- 
nectors, and 128 ASCII character set. System 
is menu driven with placement of symbols 
and intercannectors done under cursor con- 
trol on the screen before plotting. Other soft- 
ware is in development and will be available 
upon completion. 

Proac comes with full vector driving 
sofiware for 8080, 6502, and 6800 based com- 
puters. Interfaces are available for Apple, 
TRS-80 and PET. With the addition of an 
"intelligent'' serial interface, Proac becomes 
compatible with any computer. 

Contact Mauro Engineering about com- 
plete information and specifications for MP- 
250 Proac and available software. 


MAURO ENGINEERING 


ІМ. 1, Box 133, Mount Shasta, CA 96067 
Telephone 916 926-4406 
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Outline of the NTSC Color 
Standards 
In 1953 the NTSC (National 


' Television System Committee) an- 


nounced a method of color tele- 
vision broadcasting that was 
adopted as the US standard. The 
NTSC system superimposes color 
picture information onto the older 
black-and-white signal in such a 
way that the resulting composite 
signal is compatible with the old 
standards. This means that color 
broadcasts may be viewed on 
black-and-white sets (and vice 
versa), and this made it possible to 
continue using black-and-white 
equipment. 

A color television camera is 
essentially a combination of three 
monochrome (ie: black-and-white) 
cameras, each viewing the same 
scene through a different colored 
filter. The most straightforward 
way to transmit color television in- 
to the home would be to send these 
three signals over the air, but that 
would require the equivalent of 
three television channels and 
E not be economically feasi- 

e. 

Studies of human vision have 
shown that fine details in color are 
not resolved as well as they are in 
black-and-white. This is fortunate 
since it allows transmission of col- 
or picture information with a 
much narrower bandwidth than 
three separate channels would re- 
quire. In order to take advantage 
of this effect, the NTSC technique 
converts the three signals from a 
color camera into one full-re- 
solution black-and-white signal 
called the luminance sígnal, and 
two color-difference signals called 
chrominance signals (which are 
filtered to limit their bandwidth, 
thereby decreasing their resolu- 
tion). 

The total bandwidth required 
for the luminance signal plus the 
two chrominance signals is about 
40% greater than the bandwidth of 
a black-and-white signal, still too 
broad to keep within the 4.5 MHz 
bandwidth that was originally 
allocated for the video signal. The 
NTSC system puts the chromi- 
nance signals into the band that is 
already occupied by the luminance 
signal. This trick is accomplished 
by putting the chrominance signals 
onto a subcarrier, which is then 
added to the luminance signal. The 


subcarrier is so called because, 
while it modulates the radio-fre- 
quency carrier along with the nor- 
mal video signal, it is also a car- 
rier. 

The subcarrier frequency must 
be higher than that of the informa- 
tion it is to carry, although there is 
а maximum frequency that will 
still fit within the 4.5 MHz band- 
width. Another reason for putting 
the subcarrier at a relatively high 
frequency is that the luminance 
signal has less energy at higher 
frequencies, so there is less inter- 
ference between the luminance and 
the subcarrier. There are still more 
complex aspects of the NTSC tech- 
nique required to minimize this in- 
terference and to preserve certain 
other characteristics of the original 
black-and-white television signal, 
but their importance in computer 
applications is not great enough to 
warrant a full description here. 
The net result is that the horizontal 
line frequency is changed slightly 
in the NTSC system, to 15,734.26 
Hz, and the color subcarrier is put 
at 3.579545 MHz. This is usually 
referred to as the 3.58 MHz color 
subcarrier. 

The two chrominance signals 
modulate the 3.58 MHz subcarrier 
together in such a way that the 
resulting signal has an intensity or 
amplitude proportional to the 
amount of color at each point in 
the picture and a phase that deter- 
mines the particular color. There 
must be a standard phase for the 
receiving set to refer to in decoding 
the color information, so a short 
burst of unmodulated 3.58 MHz 
subcarrier is transmitted during 
part of each horizontal retrace in- 
terval. This so-called color burst is 
used by the receiver to generate a 
reference subcarrier phase. 

It turns out that most television 
sets don't do a very good job of 
separating the chrominance and 
luminance signals that are com- 
bined so cleverly in the NTSC sys- 
tem. Compromises made in the in- 
terests of lower cost cause most 
sets to lose the fine detail in the pic- 
ture and pick it up as chrominance 
instead. This means that fine ver- 
tical black-and-white stripes will 
sometimes produce spurious colors 
on the screen. You can see this ef- 
fect by watching for colored 
streaks across those striped shirts 
wom by news announcers. 


just bought 


you gonna 


If you 
another 
printer, 
boy are 


be sorry. 


The Epson MX-80. It's not just another worked- 
over rehash of last year's model. It's our top-of- 
the-line 80-column printer. It's new. From the 
ground up. And it's the most revolutionary 
printer to hit the market since Epson invented 
small printers for the 1964 Olympics in Tokyo. 
Don't take our word for it, though. Compare. 
There simply isn't a better value in an 80-column 
printer. Period. 

But here's the fact that's going to stand the 
printer world on its ear. The MX-80 sports the 
world's first disposable print head. After it's 
printed about 50 million characters, you can 
throw it away. Because a new one costs less than 
$30, and the only tool you need to change it is at- 
tached to the end of your arm. 

Now that's revolutionary, 
but that's only the beginning. 
The MX-80 also prints bidirec- 
tionally at 80 CPS with a logi- 
cal seeking function to mini- 
mize print head travel time 


The world's first disposable print 
head. Jt has a life expectancy of over 50 
million characters, yet it's so simple, 
you can change it with one hand. And it 
costs less than — repeal less than – $30. 


and maximize throughput. It prints 96 ASCII, 
64 graphic and eight international characters in 
a tack-sharp 9x9 matrix. And it provides a user- 
defined choice of 40, 80, 66 or 132 columns and 
multiple type fonts. 

We spent three long years developing the 
МХ-80 as the first of a revolutionary series of 
Epson MX Printers. We employed the most ad- 
vanced automatic assembly and machining 
techniques in existence to produce a printer that 
is incredibly versatile, remarkably reliable and 
extraordinarily inexpensive. It's a printer that 
could only come from the world's largest man- 
ufacturer of print mechanisms: Epson. 

If it sounds like we're proud of the MX-80, we 

е are. Not only does it do things 
some of the world's most ex- 
pensive printers can't do, it'll 
do them for you for less than 
$650. That's right. Under $650. 

And if that isn't revolution- 
ary, we don't know what is. 


EPSON 


EPSON AMERICA, INC. 


23844 Hawthorne Boulevard, Torrance, California 90505, Telephone (213) 378-2220 
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ТНЕ ТҮРНІМТЕН 221 


Тһе TYPRINTER 221 is the only intelligent printer that 
is Totally Compatible with every computer and all 
word processing software. Features such as 
Automatic Underlining, Automatic Bold Print, Reverse 
Print, Columnization, Declmal Location are all 
included at no extra cost. This daisy wheel printer 
prints 20 characters per second with Pica, Elite or 
Mikron size type. Standard Centronics type interface, 
RS-232 or IEEE available. This incredible printer can be 
used off-line as a typewriter with a 17" paper width 
capacity. Unit has a non-volatile resident memory for: 
Automatic recall of often-used formats, Automatic 
recall of often-used phrases.This is the only printer іп 
the world that сап be programmed for use with any 
word processing software. $2850.00 


THE MICROLINE-80 


The Microline-80 offers business-quality and 
reliability at an attractive price. Small and lightweight, 
it easily fits in an attache case. It operates at 80 
characters per second. and accomodates three-part 
forms up to 9.5" in width. It can switch from standard 
BO column printing at ten characters per inch to 132 
column condensed printing at 16.5 characters per 
inch. The condensed printing, combined with program 
controlled line spacing at six and eight lines per inch, 
provides for substantial savings in paper. Features: 
Upper and Lower Case, Centronic interface, 9x7 
Matrix, Block Graphics, deo 50/60 cps, Friction 

39.00 


& Pin-Feed. 
LIST PRICE OUR PRICE LIST PRICE OUR PRICE 

Centronics 730............. 4......».. 9795.00 $749.00 Model |, Level І,4К................... $649.00 $619.00 
сөлтетге ТҒӚрӘ..................... $895.00 $795.00 Modal І, 16K no keypad ....... Tr $768.00 $669.00 
Centronics 737 ...... CUN ....9995.00 $869.00 Model |, 16K wikaypad................ $849.00 $729.00 
Centronics 779 w/lower case......... $1595.00 $1195.00 Modal Il, 64K Ват................... $3899.00 $3799.00 
Epson МХ-80............... РРР .... $645.00 $599.00 Model Ill, 18K Ram ................... $999.00 $929.00 
LRC 7000 + (64со1.).................. $405.00 $299.00 Model Ill, 32K Dual Disk. ............. $2495.00 52249.00 
МЕС 5510 SpinWrlter ................ $3195.00 $2695.00 Pocket Computer wilnterface .........$289.95 $269.00 
NEC 5520 SpinWrlter ......... seses e o 93395.00 $2995.00 TRS-80 Color Computer........ recess $099.00 $359.00 
NEC 5530 SpinWrlter ......... .-.....991095.00 $2595.00 TRS-80 Color Computer Expandad..... $599.00 $519.00 
NEC Tractor-Feed Option ............. $249.00 $225.00 Atari 400 Computer System, 8К........ $629.95 $499.00 
Okidata Microline-B0 ..... ‚уаз, ка» 9800.00 $699.00 ATARI 800 Computer System, 16K,...$1079.95 $849.00 
Okidata Microline-82 .................$960.00 $799.00 18K APPLE Ii Computer.............. $1195.00 5999.00 
Okidata Slimline 51300.............. $5380.00 $4395.00 16K APPLE Il + Computer ...... .....%1195.00 $999.00 
ЧЕРИІНТЕРМІН ............................. 52850.00 32K APPLE Il + Computer .......... .$1295.00 $1059.00 
VU УЗОО................... „saa o o a $1895.00 $1795.00 48K APPLE I| + Computer ........... $1395.00 $1119.00 


TERMS: Prices and specifications ara subject to change. HARDSIDE accepts VISA & MASTERCARD, 
Certifled checks & Money Orders; Persona! checks accepted (allow 3 weeks to clear). HARDSIDE pays all 
shipping charges (within 48 states) on all PREPAID orders OVER $100.00. UPS Blue Label or Air Freight is 
avallable at extra cost. COD orders accepted (orders over $100 require 25% deposit). 


TO ORDER TOLL-FREE 
1-800-258-1790 
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6 South Street, Box 68, Milord. NI E0305 a 95 2 l 
CALL TOLL FREE 2 ! 
1-800-258-1790 


(In NH call 673-5144) 


| 5 : 


At TSE we stock our shelves with only the finest products available to 
make your micro-merchandise shopping a pleasure. So the next time 
you're considering a purchase for your micro, just pick up the telephone 
and dial our toll-free number (1-800-258-1790) to get in touch with all that 
counts in the micro industry. 


SOFTWARE HARDWARE BOOKS 

e Microsoft e Radio Shack e Hayden 

e Apparat e Commodore Pet e Wiley 

e Racet e Atari e Scelbi 

e Hayden e Percom e Compusoft 
e Muse e Centronics e Dilithium 

e Creative Computing e NEC e Sams 

e Personal Software e Sun e Radio Shack 
ө Scott Adams e Okidata e SoftSide 


€ Acorn Software e Source/Telecomputing ө Addison Wesley 


e Synergistics 

e Strategic Simulations 
e Lance Micklus 

e Softape 

e Quality Software 

e Web Associates 

e Small System Software 
e Image 

e On-Line Systems 

e Ritam 

Ф Avalon Hill 

e Big Five 

e Micro Lab 

e Programmers Guild 


e Quality Software Distributors 


e Computer Case Co. 
ө MicroMint 

e Eaton LRC 

ө Cover Craft 

e BSR 

e BASF 

e Corvus 

e Archbold Electronics 
e ESP 

e Novation 


Send $1.00 for our catalog, and receive a 
$2.00 credit toward your next purchase. 
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e Computer Science Press 
e Rainbow Associates 
e Pius much more! 


DISPLAY 
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COMPUTER 
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DISPLAY 


Figure 2: The cause of video-display dropouts. Several popular microprocessor systems 
use a display scheme that switches the refresh memory out of the video-refresh circuitry 
whenever some refresh memory location is changed. This is interpreted by the display 
as a blank line on the screen for a short interval. 


Text pcm from pa рде 144: 
maining four will be pastels. (See 


photo 2 on page 152.) 

This method of color production 
has some drawbacks. For one thing, it 
produces spurious black or white 
margins wherever certain color areas 


touch. This is due to the behavior of 
the dot patterns. If the dot pattern for 
green is binary 0101 and the pattern 
for magenta is 1010, you can see that 
there will be either two dots together 
or two spaces together whenever a 
green area is next to a magenta one. 


Mountain Computer 
can now 


EXPAND 


Your Apple II Peripheral Capacity 
EXPANSION CHASSIS 


Quality You Expect 


Eight more slots for your Applel Now you 
can bank-seleci eight more peripharal slots 
with immediate or deferrad software 
commands-—like having up to 15 peripheral 
cards "on line"—or use the Select/Deselect 
switch mounted on the tront panel. 
Expansion Chassis’ heavy-duty 

supply is primarily for peripherals, wares 
tha heavy demand of motherboard support 
chips required in your Apple. This means 
much more power is available for peri- 
pharais than in your Apple itselfl tf you've 
run out of room in your Apple—Expansion 
Chassis is your answer. Drop by your Apple 
dealer for a demonstration, or contact 
Mountain Computer for the location ol 

the dealer nearest you. 
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Performance You Demand 


a Eight mirror image 1/О slots of the Apple 

е Fully buffered, bi-directional data lines 

а Appia Il compatible interface card 

а Dual selection capability, hardware or 
software 

е Immediate or defarrad selection in 
software mode 

» From BASIC, а singla POKE command 
turns Ihe chassis ON or OFF 

* Compatible with all software 

г Dedicated power supply with 
approved power transformer 


24 Mountain Computer 


INCONBPORAT 
= Harvey West Hivd., Santa Cruz, СА 95060 
(408) 428-8600 TWX 910 598-4504 


Apple га а trademark of Apple Compuylbft inc. 


Circle 96 on inquiry card. 


Two or more dots together produce 
white on the display. 

Another problem arises when try- 
ing to superimpose text and color. 
Since the characters are made of lines 
only one dot wide, some parts of the 
characters will match the dot patterns 
of the colors and they will disappear 
if displayed on a colored background. 
One way to avoid this is to make 
characters of elements at least two 
dots wide. This prevents their merg- 
ing into colored backgrounds, but at 
a price: you cannot fit as many of 
these wider characters into the 
display. 


Undocumented Features and 
Quirks 

Several of the personal computers 
listed in Part 1 of this article have 
subtle quirks that are not apparent at 
first glance and are never mentioned 
іп the manufacturers’ specifications 
or sales literature. While they could 
easily escape your notice during a 
demonstration at the computer store, 
they could become very irritating 
once you become aware of them. If 
you are planning to use one of these 
computers for graphics, you should 
be aware of these quirks before you 
decide which computer to buy. 
Although you may discover other 
problems, these are the major design 


flaws in the personal computers 
listed: 


© asymmetrical plotting 

9 video-refresh dropouts 

9 limited color resolution 

® adjacent color interactions 


Asymmetrical Plotting 
Asymmetrical plotting makes а 
plot with the same number of dots 
horizontally and vertically come out 
not as a square but as a rectangle. 
Some personal computers are quite 
bad in this respect while others pro- 
duce almost perfectly symmetrical 
plots. You can figure whether or not a 
display is symmetrical by finding the 
ratio of its horizontal resolution to its 
vertical resolution, and comparing 
the result with the aspect ratio of the 
display portion of the screen. The 
aspect ratio is the display width com- 
pared with the display height: a stan- 
dard television screen is a third wider 
than it is high, so its aspect ratio is 
4:3. If a computer's display is sym- 
metric, the number of dots it takes to 
fill the screen in each direction will be 
proportional to the size of the screen 
in that direction. You will probably 


| When you pick а Daisy... 
Pick Vista's V300 Printer. 


There are Daisies!. . . And, There are Daisies!. . . But Vista has a Peach! 


The Vista V300 is exactly that, a "peach" of a daisy wheel printer both from the standpoint of price 
and performance. 

Think of it, a printer at nearly half the price (when compared to models even remotely competitive in 
quality) combined with the ultimate in reliability, print quality, and flexibility. 

Typical Comments: "Superb print quality!", "Highly reliable.", "Definitely letter quality. . . | can't 
believe the price tag.", "Best use l've seen yet of LSI Technology." 

But judge for yourself — look at the V300 features and keep in mind this is a letter quality printer at 
dot matrix prices. 
* Tractor option available 


* Print Speed — 25 CPS (Optional 45 CPS for $2,195) 
е Print Wheel — industry standard 96-character Daisy Wheel 
(including the extended-life dual plastic wheels) AND, Vista Has a Complete V100 Word Pro- 
е Service — Prompt maintenance/service agreements avail- cessing System for Only $4995! 
able nationwide 
e interlace — Industry standard parallel (RS232-C optional) The Vista V100 is a complete word process- 
Printable Columns — 136 A 2 
Warranty — 90 days parts and labor, one year paris only ing system that includes: 
Proportional, bi-directional printing % Programmable VFU 
Extensive self-test functions e Hardware and software е Exidy Sorcerer e Vista V300 Printer 
compatible Computer, 48K Full Character Daisy 
Vista does it again! Quality, Price and Perfor- © М00Е20 Disc Drive жәнне! 


. 4 System, Double Wordstar, CPM 1.4 
mance with a peach of a daisy wheel printer. | Density (includes E Basic) 


е Sanyo Data Display Can also be used for 
IMMEDIATE DELIVERY Monitor Data Processing 


For Further Information 
Call Toll Free (800) 854-8017 


The Vista Computer Company 1401 Borchard Street e Santa Ana. California 92705ө 714/953-0523 
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Photo 2: Bars of complementary colors. Twelve colors (plus white) сап be produced by the color-subcarrier method, where each 
cycle of the 3.58 MHz color frequency ts broken into quarters, By varying the phase and by putting out signals with a duty cycle of 
75%, 50%, or 25%, a computer display can select the color. 


be able to program the computer to 
compensate for an asymmetric 
display, but the results may look so 
ragged that you prefer to live with the 
asymmetry. 


Video-Refresh Dropouts 
Video-refresh dropouts look 
something like the interference pro- 
duced by static from electric motors 
and automobile ignitions (ie: short, 
horizontal black lines that appear 
very briefly and in random locations 
on the screen.) They are not external 
interference in this case, but are self- 
inflicted. Whenever a Radio Shack 
TRS-80 or an Exidy Sorcerer accesses 
the video-refresh memory (either to 
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read it or to change it), the computer 
interrupts the video refresh. (See 
figure 2.) The severity of the resulting 
display-data dropouts depends partly 
on the nature of the data being 
displayed. If only text is being 
displayed, with a black background, 
most of the dropouts will occur in 
areas of the screen that are already 
black and pass unnoticed. (The small- 
keyboard Commodore РЕТ has 
dropouts too, but they are white and 
only appear when the display is 
PEEKed or POKEd.) 

Dropouts happen only while the 
data in the computer's video-refresh 
memory is being read or changed; if 
the display is being changed often, as 


during animation, the occurrence of 
dropouts will increase. So if you are 
planning to use your computer for 
animated graphics, look for models 
that do not have this problem. 

In order to avoid having video 
dropouts, some personal computers 
have refresh memory that runs twice 
as fast as necessary for refreshing the 
display. This makes it fast enough to 
respond to a memory-access request 
by the computer between two suc- 
cessive transfers to the display. The 
computer and the display share the 
refresh memory by taking alternate 
memory cycles. Neither interferes 
with the other in any way. 

The main reason that all personal 
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d, featur p s twice the tracks. and upto $200 per system over Apple II 

] Y e Apple Disk IT, bu ut | 

* Mn or8 а аан: comes 5 Н лан a few dollars more. Апа vou can save even more if 

standard. Era F `` The secret of outstanding per- you act now. Contact us today for 
The Model A-40 actually costs | ` formance and relfability is a state- a special $50 introductory discount 

a lot less than Apple Disk П drives. of-the-art design incorporating a on your Місто-5сі А-40 or А-70 

Yet it provides 40 tracks instead of band positioner, instead ofa plastic system order. 


MICRO-SCI 
1405 E. CHAPMAN AVENUE - SUITE E - ORANGE, CALIFORNIA 92666 - 714/997-9260 


MICRO-SCI 15 A DIVISION OF STANDUN CONTROLS, INC. 
Apple and Apple II are registered trademarks of APPLE COMPUTERS INC., SAN JOSE, CALIFORNIA 


computers do not use this method of 
preventing dropouts is cost. The com- 
ponents for this refresh memory must 
be capable of operating at twice the 
normal speed—this makes the 
memory more expensive. Or looking 
at it another way, without the need 
for fast refreshing, the higher-speed 
memory would enable us to use a 
faster microprocessor and obtain bet- 
ter performance. Another factor af- 
fecting the design of the refresh 
memory is the type of microprocessor 
being used; some types have internal 
clocking schemes that are not com- 
patible with this refreshing scheme. 


Limited Color Resolution 

If you choose a computer that 
generates NTSC video in order to use 
an ordinary color television set for 
your display, you may be disap- 
pointed by the poor horizontal 
resolution. Even though the computer 
produces a signal with up to 280 dots 
per horizontal line, the television set 
will only show black-and-white 
resolution of about 160 dots per line 
and color resolution that is even 
lower — 40 or 50 dots per line. 

We must define three different 
kinds of horizontal resolution when 
discussing graphics displays on a col- 


HOLIDAY GREETINGS FROM JOHN D. OWENS ASSOCIATES 


CALIFORNIA COMPUTER SYSTEMS 
HIGH IN QUALITY, LOW IN PRICE 


280 CPU, 4 Mhz, with one serial port; 12 slot $-100 mainframe, disk controller, 64K 


Us oo uos САИМ АШУ" 7. clo a tao as a o оаа $1,645. 
Interfaced to 2 Shugart, 8 inch drives with power supply and cabinet for an 


o o PLE MI жыйра ы-у a ‚ $1,250. 
and you have a complete 5-100 system for under $3,000. THE BEST BUY ON 
THE MARKET. 


IMS 5000 and 8000 Systems 
The new rising stars! Beautifully designed and constructed with the Industrial Micro 
System reputation for fine quality. These systems feature а 280 CPU, S-100 bus; double 
density drives (either single or double sided) СРАМ , 5000 series uses mini floppies, 8000 
uses maxi floppies. Hard disk and MP/M now available. 


Model 5-00125 with two double density drives, 32K Static ЕАМ..,.,...... ... $2,765. 
Made] 8-00125 as above but with 8" drives ....... ............. .......... $4,185. 


AMPEX DFR-900 HARD DISK DRIVES 
Winchester media; 16MB removable; 32, 64, or 96 MB fixed, These drives are totally in- 
tegrated with the IMS hardware and CP/M® or they can be used with other systems. We 
can furnish a package consisting of an IMS system, your choice of CRT or printer, op- 
tional hard disk and applications software. 


JOHN D, OWENS ASSOCIATES, INC. JOHN D. OWENS ASSOCIATES. INC. JOHN D. OWENS ASSOCIATES, EC. JOHN D. OWENS ASSOCIATES, INC. JOHN D. C 
ңа NHO ЭМ) "SALVIDOSSY SNO "а NHO ONT ‘611019066 SN3A&O 'O NO DAT EIEVDDOSSY SNTWO 'O NHN "ЭМ 'S31LvI2055'Y SAMO "C МНС 


SIS EMEN, o san RARI RE AA Ras doa ah ID $B, 500. 
DRIVES |. IMS MEMORY 16K static ...... $285. 
Per Sci 299Ң Now Available!!! . $2,300. 32K static ...... $5B5. 
Cabinet and power supply ...... $300. 64 К Dynamic with parity ....... $950. 
Fer Sci 277 .$1,210, Shugart .... $525. 
MPIB51.... $265. B52........ $365. | TEI MAINFRAMES, 5-100 
[nnotronics and QUAE also available. 12slot ...................... $500 
HAZELTINE 1500 ............ Өз. ТИРЕ m ааг аа: =e 
1510.. .... 8980. 1520 ..... $1,210. TARBELL 
1420 (two year warranty) ....... $775. Double üaneity — P! ; 1 
CENTRONICS Шейін. SOONG erar $40. 
| „ааа $780. 730 ........ $680. 
CALIF. COMPUTER SYSTEMS 
TELEVIDEO SMART CRTs CONTROLLER Single or double densi- 
EDS AERIAL oui coa e nina $780. ty; 5% or 8° drives. ROM Addressable. 
920B ..... $1,105. 920С....... 5850 Price includes CP/M® 2.2....... $395. 


TWX 710 588 2844 
Phone 212 448-6298 or Cable: OWENSASSOC 


Overseas Callers: 


WE EXPORT: 


CALL OR WRITE FOR CATALOGUE AND PRODUCT LITERATURE 


JOHN D. OWENS 


Associates, Inc. 


12 Schubert Street 
Staten Island, New York 10305 


212 448-6283 212 448-2913: 212 448-6298 
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or television receiver. To start with, 
you can distinguish the 280 dot posi- 
tions even on a color set. (We might 
call this figure the accuracy of the 
display, since it determines the 
smallest difference that the computer 
can display.) The resolution problem 
arises due to the way most color 
television sets separate the color in- 
formation from the rest of the video: 
they send all of the high-frequency in- 
formation to the color circuits. This 
limits the picture bandwidth to only 2 
to 3 MHz and the horizontal resolu- 
tion to 160 to 200 dots per line. 

This resolution, poor as it is, ap- 
plies only to brightness changes in the 
picture (ie: black-and-white informa- 
tion). If you display different colors 
next to each other, the colors will 
smear across the width of four or five 
dots. This is due to the narrow band- 
width of the color circuits. А band- 
width of about half a megahertz 
allows only about fifty color changes 
across the width of the screen. In spite 
of this, you can produce quite good 
displays on a color television set by 
using a lot of black and white along 
with colors. Most of the picture con- 
sists of brightness differences and has 
horizontal resolution of about 160 
dots per line, Displaying black be- 
tween different colored areas keeps 
the color smears from being visible. 


Color Interactions 

Suppose you want to draw several 
lines on your color-graphics display. 
If you try to make the lines different 
colors, you will discover that the 
compromises made in the designs of 
some personal computers limit the 
number of colors that can be adja- 
cent. If you try to put more than two 
colors close together, the computer 
will sometimes change one of the col- 
ors plotted earlier, depending on 
which color is used last. This can be 
rather disconcerting the first time it 
happens to you and worse when you 
find that it is a characteristic of your 
computer. You may be able to 
minimize the effect it has on your 
displays by understanding the 
mechanism behind it in order to "pro- 
gram around it." 

This problem arises in the Com- 
pucolor П and in the Texas In- 
struments ТІ-99/4 because of their 
background-foreground schemes for 
specifying colors. Programs on these 
machines can use any one of the 
available colors for the dots being 
displayed (ie: the foreground) and 
any other color for the background. 
Each character cell can have its own 


foreground and background colors, 


so the colors can be different in dif- Model Apple Il Compucolor II TI-99/4 
ferent parts of the display. However, region height 

inside a region that is the size of a region width 

character, there can be only two col- colors in region 

ors. If you try to draw a colored line SONO an, 16 
through a cell that already has two Table 2: The color interaction characteristics of three popular microprocessor 
other colors in it, the foreground systems. The four colors in a seven-dot region on the Apple I] are black, white, and 
points in that cell will be displayed as one of the pairs: green and magenta or orange and blue. Any character-cell region 
the new color. in the Compucolor and Texas Instruments computers can have any two of the 


available colors, with black and white counted as colors. 


The Apple II has a similar problem 
due to the tricky way it selects colors 
in high-resolution mode. High- 
resolution graphics on the early Ар- ргоасһ, which might be called The personal computers I have 
ple II have only two colors, plus  pseudographics. Still, such displays mentioned all have at least some kind 
black and white. It uses bit mapping аге limited both in information con- of block-graphics display. Photo 3 
of 7 bits out of each displayed byte. tent and in visual appeal. and photo 4 show the same histogram 
Later models have been modified to 
use the eighth bit in each byte to 
select two more colors by shifting the 


phase of the dots made by the other 7 HOLIDAY GREETINGS FROM JOHN D. OWENS ASSOCIATES 


bits. This means that the color-select * TELETYPE Model 43 Inventory Sale/!!! E 
bit in each byte determines which two $ Mode) 4320, Friction or Pinfeed ................ 6985.00 INDUSTRIAL Р 
colors are available for seven adja- Y Model 4330 punch/reader, 10 or 30 CPS. 
cent points If a line happens to fall in 4 nac M EC PTT KE EET E EET ыы» $2,595. ТЕГТЕР Š 
: : í z Model | 
the same seven-dot-wide region ав _ Limited supply E А. ы шш HAZELTINE ; 
опе already plotted, with the color- IBM 3101 CRT ср U ЧУ 91,195. PM. NN à 
select bit the other way, the color- : бін dii Lour tn E қал "o TEI 
lect bit will get changed to match aic, Ты ы йылы аы йы TARBELL Я 
selec \ € Б tenance contract from ІВМ only $70 per year. CORVUS F 
the new line. (See table 2.) f ITHACA INTERSYSTEMS PER SCI i 
NEC > 
y y Full 5-100 {EEE Compatibility! Full 24 address bits. DMA disk ITHACA à 
Which Method Is Best? E g controller. SYSTEM 2A includes 20 slot mainframe with front INTERSYSTEMS 
By now it shouldn't be surprising < panel, 64K Dynamic RAM. Z80 CPU, 4 MHZ, extended ad- rege А 
that I don't single out one personal j dressing capability. 4 parallel, 2 serial 1/О, floppy controller. n" ^na 5 
computer as the best. It should also ; _ Өшйнсбдшиейрке........................... ae. CENTRONICS Е 
Бе obvious that my criticism of par- | Ё MARINCHIP SYSTEMS M9900 метке 2 
ticular features of certain manufac- 3 Elegant 16 bit CPU, ving Sg ee 4 e ` ATARI 3 
r A cessor operating system. қ ‚ META, PASCAL, DEC 2 
Шегі mmi жар does ine — 2 Word processor, text editor CALIFORNIA = 
cally disqualify them or imply that y a COMPUTER £ 
í я : 4 CPU kit and software package .............. .... $ 550. 
their competitors’ machines are | Й  {rujtitandsoftwarepackage soos 5 50 | SYSTEMS { 
superior. Careful examination of Complete system, 64KB, two drives. .............. $5,700 EDGE | 
newer computers is likely to reveal MICROANGELO — ROSE 5 
other peculiar features. : High resolution graphics system. Microangelo features 15", р 
My explanations of these un- 22MHZ, green phospher screen, 72 key keyboard; includes DIABLO a 
documented quirks are intended to р complete cabling and software. From SCION. D ATTESA i 5 E 
show how published specifications А 95-100 Graphics cro MURUS $960. | CROMEMCO : 
fail to provide complete descriptions ¥ GRAPHICS SOFTWARE SOROC 5 
. - д On line, real time, for the M9900 to drive the Microangelo. MICROPRO 
of these machines. The different ӨР” 5 For use in design of РС board masks, ІС masks and other ар- TELETEK 5 
м так | 2 BT aee ا راي‎ plications usually requiring a $200,000 system. ui t N 5 
result in similar specifications, but the CDC 
displays may perform quite different- : VIENT TURO ЕРЫ | МОЕТН 5ТАК : 
к! rieular anclication. You We are the S-100 CORVUS dealer in the New York area. COMMODORE 
y im a pa PP қ : Б Demonstrations by appointment. SCION Б 
should try to understand these dif- # — MODEL 11, HARD DISK SYSTEM ..... ......... $4,820. МР1 2 
ferences so you can evaluate them in j Mirror Backup System .......................... $ 715. РАҚ АНЕ, g 
terms of your own needs and make н Host МиНрЕдег............................... $ 675. SYSTEMS 3 
our own judgments. 2 MULTI-BUS AND CONTROL > 
y The а impertént graphics : OR a ani and supporting boards. From на >>, * 
E le systems starting at .... .......... ! > 
feature of а personal computer is "Р ш اانا ااا‎ 2 
you сап produce video displays that 2 SERVICES COVERING ALL AREAS E 
are adequate for some applications on E OF COMPUTER APPLICATIONS AND SYSTEMS. - 


a system that does not have any 
graphics features. For example, photo 
3 shows a plot of a histogram pro- 
duced by means of standard 


JOHN D. OWENS 


Associates, Inc. 
characters. Most of the ubiquitous | SEE OUR AD ON FACING PAGE 


Star Trek games also use this ap- 
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displayed using pseudographics and 
low-resolution block graphics. 

The next important feature of a 
graphics display is color. If you doubt 
the validity of that statement, ask 
yourself why, when television made 
the transition from black and white 
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to color, all the commercials were 
done in color long before all the pro- 
grams were. Statistically speaking, 
you could say that a color display can 
convey three times as much informa- 
tion as a black-and-white display 
with comparable resolution. This 
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Photo 3: Pseudographics are created by using characters that are meant for viewing as 


standard text. 
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Photo 4: The same histogram shown in photo 3 is repeated here using subcell-block 


graphics on a 40 by 40 grid. 
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generalization fails to describe the im- 
pact that color provides. If your ob- 
іесіуе in having graphics on your 
computer is to enhance the effec- 
tiveness of your displays, then you 
are almost certain to find that color 
capability is worth the cost. 

Next we come to the question of 
resolution, and here things get a little 
complicated. Ап inexpensive way to 
get high resolution is by means of 
special characters, but this method is 
not well suited for producing graphs 
of curves or other mathematical func- 
tions. You can directly compare the 
specifications of the other types of 
graphics systems, subcell and map- 
ping, because these enable you to plot 
a curve as a series of points in or- 
dinary rectangular coordinates. The 
higher the resolution, the smoother 
and more accurate these plots will be. 

However, special-character graph- 
ics systems do not allow you to plot 
arbitrary curves in high resolution. 
Only predetermined shapes can be 
displayed, except on the Texas In- 
struments and Exidy machines with 
their programmable graphics charac- 
ters. While it should be possible to 
write a program to dissect a curve in- 
to 8 by 8 graphics cells on these com- 
puters, it would be extremely tedious. 
This means that the resolution of a 
special-character system is not direct- 
ly comparable with that of the other 
types. How important that is to you 
depends on your need to plot curves 
with your computer. It also 
demonstrates another way that 
specifications can be misleading if 
you look only at the numbers. 

I hope that the information I have 
provided has not given you the idea 
that the graphics displays on all the 
current personal computers are 
unusable. I think it is very exciting 
that we can get so much graphics 
capability on such inexpensive 
machines. My objective in presenting 
this description has been to help you 
see the reasons behind their dif- 
ferences. If you can understand them, 
you will be able to figure out which 
type is most appropriate for making 
the kind of graphics displays you are 
interested in. W 
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| Suddenly, RCA makes talking to 
your computer alot cheaper _ 


New interactive data terminal | ||, 


НСА`5 new VP-3301 is a professional! quality, ASCII 
encoded, interactive data terminal, suitable for a wide 
variety of industrial, educational, business and individual 
applications requiring interactive communication 
between computer and user, Connects directly to your 
computer or to a standard modem for over the phone 
access totime sharing networks and data bases. Andit s 
compatible with networks such as those provided by 
CompuServe Information Services and Source Tele- 
computing Corp. Microprocessor intelligence and LSI 
video control integrated circuits bring performance, 
features and flexibility at a low price. Power supply 
included. 

LInique color locking circuitry creates sharp, jitter 
free, true color graphics and rainbow free characters. 

Displays the entire field of characters in any of 8 
colors against any of 8 background colors (7 gray scales 
with monochrome monitors). Or to add special 
emphasis, you can display indivigual letters, words or 
lines in different colors or in reverse video. 

The VP-3301 offers you a choice of two software- 
selectable display formats: Either 40 characters by 24 
lines. Or 20 characters by 12 lines. 

The terminal's resident character set consists of 52 
upper and lower case alphabetics, 10 numerals, 32 


punctuation / math symbols, and 31 control characters. 


"Suagested user price 
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Y ou can also define a total of 128 of your own characters. 
Including: Greek letters and other foreign alphabets, 
graphic symbols, large graphics building blocks,playing 
card suits, unique character fonts, and "little green men." 

The keyboard section features flexible-membrane 
key switches with contact life rated at greater than five 
million operations. A finger positioning overlay and 
positive keypress action give good operator "feel". 

An on-board sound generator and speaker provides 
aural feedback for key presses and may also be 
activated with escape sequences to provide an audio 
Output. 

The sealed keyboard surface is spill proof and dust 
proof. This combined with high noise immunity CMOS 
circuitry makes the VP-3301 ideal for hostile 
environments. 

Output is industry standard asynchronous RS232C 
or 20 mA current loop with six switch selectable baud 
rates and 8 selectable data formats. 

The terminal can be connected directly to a 525 line 
color or monochrome monitor. Or to a standard TV set 
using an Rf modulator. 

For more information, contact RCA MicroComputer 
Marketing, New Holland Avenue, Lancaster, PA 17604. 


Or call our toll-free number: 800-233-0094. 
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On the Road to Adventure 


Adventure! The very word brings 
forth visions of high intrigue and 
danger. The armchair adventures of 
the personal computer user can be 
every bit as exciting as the real thing, 
without the personal risk. 

Adventure players are just as 
dedicated to their activity as are any 
of the many different types of gaming 
enthusiasts. They expect a high stan- 
dard of excellence. 

This article by no means claims to 
cover all there is to know about 
Adventure. [The capitalized word 
Adventure will be used to refer to this 
class of games as a whole... .GW] 
What I will do is introduce the reader 
to the styles and procedures that have 
popularized Adventure to almost cult 
status and present the currently pop- 
ular authors along with their works. 
Additionally, there will be tips on 
how to play Adventure without tear- 
ing your hair out and going totally 
Crazy. 


What Is Adventure? 

Adventure is a semi-intelligent, 
word-recognizing computer program 
that employs a narrative style to pre- 
sent an unsolved puzzle. (For an ex- 
ample of an Adventure dialog, see 
listing 1.) The format of the game can 
be almost any organized grouping of 
locations that are bound together by 
a single theme. The clues to the puzzle 
are tied to the theme so that the game 
flows logically and smoothly. Solving 
the puzzle in whole or part leads to 


About the Author 

Bob Liddil ís a freelance writer nnd is both 
game designer and president of The Program- 
mer's Guild. He is interested in photography 
and noncomputer fantasy war-gaming, and his 
equipment includes а Radio Shack ТК5-80 
Model I computer with 48 K bytes of memory, 
two MPI disk drives, and a Centronics 730 
printer. 
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Bob Liddil 
The Programmer's Guild 
POB 66 
Peterborough NH 03458 


the treasure or to valuable clues to the 
ultimate winning of the game. Some 
Adventures are goal oriented, while 
others rely on the accumulation of 
valuable objects. 

The commands in Adventure affect 
four factors: where you are, what 
you see, where you can go, and what 
you can do. 


Magic words are popular 
with some Adventure 
authors. 


Your puppet, the narrator inside 
the program who resides in the world 
of your Adventure, can freely use 
the data provided by the computer to 
deliver your options to you. When 
you respond, the puppet executes 
your command and lives (or dies) 
through the consequences. 

By paying careful attention to the 
information given you through the 
faculties of your puppet, you can 
move him freely through his environ- 
ment. One mistake can cost you the 
game (and the puppet his life). 


How to Play Adventure 

Your puppet will do whatever you 
command if it is within his power. 
He is totally dependent on you for his 
sequence of action. He understands 
quite a vocabulary of two-word 
English sentences, but you must be 
careful because he takes your com- 
mands literally. Thus, a command to 
a puppet standing at the edge of a cliff 
to JUMP will cause the puppet to hurl 
himself into space, resulting in 
(depending on the author) conse- 
quences ranging from death to soft 
landing. А command of SHOOT 
HORSE in a western Adventure could 
leave you afoot. 


GO, GET, LIFT, CARRY, PUSH, 


KICK, SHOOT, ATTACK, KILL, 
FEED, LEAD, and DRINK are only a 
few of the many (usually more than 
one hundred) direct-action com- 
mands available to the player of Ad- 
venture. One Adventure by Scott 
Adams has a fully functional 
bathroom with a presumably 
anatomicaly correct puppet re- 
sponding to the direct-action com- 
mand USE ! 

EXAMINE always gets results, 
even when the response is a seemingly 
nonhelpful, I SEE NOTHING SPE- 
CIAL. This is still a clue in that it 
eliminates the object just examined 
from further consideration. Some- 
times EXAMINE reveals something 
that you have overlooked. In a recent 
outer-space scenario, I carried a 
phaser pistol for almost an hour 
before remembering to examine it, 
When I did, I discovered that it had 
two settings, stun and destroy. I had 
been stumped, but now І destroyed a 
certain object and things fell logically 
into place. 1 was able to proceed with 
the game, following it to an entertain- 
ing and pleasant conclusion. 

Movement commands are usually 
simplistic. In some Adventures, pos- 
sible directions to take are displayed 
at the top of the screen with the title 
“OBVIOUS EXITS ARE:", These 
may not be your only options, how- 
ever, Lost in a desert, with a road in 
sight (and the message YOU SEE: A 
ROAD, CACTUS, SAND 
displayed}, you may have the addi- 
tional movement-command options 
of GO ROAD, GO CACTUS, or GO 
SAND. These may produce such 
diverse results as YOU ARE ON A 
ROAD, YOU SEE: DESERT, 
MOUNTAINS, TOWN or OUCH ! 
ІМ STUCK FULL OF PRICKLY 
PEAR NEEDLES or I'VE BEEN BIT- 
TEN BY A RATTLESNAKE, ІМ 
DEAD. 
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The MODEL 800 MST is certainly pleasing to look at, but its true beauty lies beneath the surface. А glimpse at its 
features reveals why it is rapidly becoming the most sought after printer in the world . 


e Four standard interfaces: e Up to 10 character fonts 

RS-232 (15 baud rates) Standard 96 character ASCII 

Centronics compatible parallel User defined character font 

IEEE-488 Provision for üp to eight additional fonts 

20ma current loop ө Dot resolution graphics i in six densities | 
e Six line densities: 64, 72, 80, 96, 120, 132 e Variable line spacing control from O to 64 dots in 
e 100 CPS at all six densities half-dot increments 
e Unidirectional or bidirectional printing & Auto form-feed for any form length at any line 
ә Sixteen horizontal and ten vertical tabs spacing 
e Elongated characters in all six densities e Heavy-duty all aluminum chassis 
e 1920 character buffer e 110уас or 220уас, 50/60Hz. 
e Uses either perforated or roll paper е 100 million character printhead 
e Fully adjustable tractors to 91" e Measures only 15" wide, 3" high, and 11" deep 
e Auto self-test e Weighs only 15 lbs. 
rods but maybe its most attractive feature is the price. . . . . $699.00, 

| P.O. BOX 3548 FULL., CAL. 92634 / (714) 9ge-a344 | 
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MTI stocks 'em all 
for faster delivery. 


Listing 1: Sample dialog from an Adventure. These three screens are from Lost 
Dutchman's Gold, an Adventure from The Programmer's Guild. The questions and 
long replies are by the Adventure program. The two-word replies at the end of each in- 
dented line are the player's command. Although the format will vary from Adventure 
to Adventure, each one will tell you something about your immediate surroundings. In 
this Adventure, the information above the heavy lines is rewritten after each command. 


No hidden charges. Prices include delivery. 


VISA and MasterCard orders accepted. 


VIDEO TERMINALS 
VT 100 ОЕСьсорв................ наа --% 1695 
№7132 бЕСесере...........................әе-«-.». 2225 
ADM-3A (dumb terminal) 
ADM-3A* (dumb terminal) 
АОМ-31 12 page buffer) 
ADM-42 (B page buffer avail.) ............... . 
1410 {Hazeltine dumb terminal) 
1420 {dumb terminal) 
1421 (Consui 580 & ADM-3A comp,}.... 895 
1500 (dumb terminal) ... 
1510 (bufferad) 
1520 {buffered printer port) 

1552 (VT-52 compatible] sees 1350 
300 BAUD TELEPRINTERS 
LAJ4-DA DECwriter ім 1045 

LA34-A A DECwritar iV .. 


top ed HAT БИНА ttt 


Teletype 4320 ... 

Diablo 630 RO .... 

Diablo 1640 RO .... 

Diablo 1640 КЕН 

Diablo 1650 АО... een series > 
Diablo 1650 KSR 

Ti 743 [portable] 

ТІ 745 iportable/built -in coupler) ....... 

Ti 763 (portabis/bubble memory) 

T! 765 iport/bubbie mem/b-i caupler) . 2895 

600 BAUD TELEPRINTERS 
ТІ 825 HO impact 15 
T! 825 K5R inei — — МЕ 1645 
TI 825 RO Pkg .. ——— MaU 
ТІ 825 KSR Pkg... — 1895 

1200 BAUD TELEPRINTERS 
LA120-AA DECwriter 111 (forms pkg}. 2410 
LA180 DECprinter t 
ТІ 783 [portable] 

ТІ 785 ipart/built-in coupter) .............. 
ТІ 787 (port/internal modem) 
TI 810 RO impact 
TI 810 RO Pkg. 
TI 82D KSR impact 
TI 920 КЕЙ РИ „ананнын 2275 
ТІ 820 |, леден айалды 1895 
TI 820 RO Fkg. ж кб отан вва PON 4A BN атр Xo 2047 

2400 BAUD 
Dataproductr M200 (2400 baud) 
DATAPRODUCTS LINE PRINTERS 
B300 [300t PM band) 
8600 (6001 PM band) 
2230 ІЗСОІРМ drum] ..................-...-.-. 7723 
2250 (600LPM drum) 
2280 (IBOOLPM drum! 

ACOUSTIC COUPLERS 
A/J A242-A (300 baud orig.) ............... 
A/J 247 (300 baud orig.) 
Al) AD342 (300 baud ог. / ата.) ......... 395 
A/J 1234 (Майе compatibla} ............. BOB 
А.) 1245 (300/1200 Bell comp.) ......... БӨЗ 
MODEMS 
GDC 103A3 (300 baud Bell) ................ 
GDC 2025/Т (1200 baud B ell) 
СОС 212-A (300/1200 beud Bell) ......... 
A/J 1256 (Vadic compatible} .............. 
CASSETTE STORAGE SYSTEMS —- 

Techtran 816 (store/forward) 
Tachtran 817 istara/far/spaed up) ...... - 
Тесімгап 218 (editing) п... анана њ 
Techtran 822 (dual) ......................... ie 
МЕЕ 5000 (editing) 

FLOPPY DISK SYSTEMS 
Techtran 950 (stora/forward] ............. 5 
Techtran 951 fediting) ................. — 

* Please call tor quote, 


In other words, the legend DEAD BURDENBEAST at the top of the last screen is 
displayed only after the command SHOOT BURDENBEAST (at the bottom of the 


screen) is given. 


YOU ARE IN A SMALL САМР, 
CARRYSACKS. UNTIED BURDENSEAST. 


YOU SEE ; 
LEATHER PIECE. CAMPFIRE, 


OBVIOUS EXITS ARE : WEST NORTH SOUTH EAST 
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WHAT DG YOU WANT TO DO NOW? GET EURDENEEAST 
? YOU HAVE NOT THE STRENGTH TO DO THATr SIR KNIGHT. 
WHAT DO YOU WANT TO DO NOW? EXAMINE CAMFF IRE 


THERE'S SOMETHIN' HERE !! 


ИНАТ DO YOU WANT TO DO NOW? EXAMINE BURDENEEAST 
YOU SEZ А FLOP-EARED ILL TEMPERED QUADRAFEDAL ANIMAL + 
WHAT DO YOU WANT TO DO NOW? DROF CARRYSACKS 


OK 
YOU АКЕ ІМ А SMALL CAMP, 


YOU SEE | 


UNTIED BURJENGEAST. LEATHER РТЕСЕ, CAMFFIRE, 


DEVIDUS EXITS ARE ; WEST NORTH SOUTH EAST 


WHAT DO YCU WANT ТС 00 NOW? EXAMINE CARRYSACKS 
IT IS A WELL WOSAN DOVELE CARSYSACK 
IT APPEARS TO НАУ: SOMETHING IN IT?» 


MAYSE YOU SHOULD GET IT. 


WHAT DO YOU WANT TG DO NON? 


DK 


ET CARRYSACKS 


WHAT DC YOU МАМ? TO DO NOW? OFEN CARRYSACK 


Ox 


YCU ARE IN A SMALL ГАМҒ, 


DEAD &URDENEEAST. LEATHER PIECE. 


YOU SEE : 


САМРҒІКЕ» 


DEVIOUS EXITS ARE $ WEST NCRTH SOUTH sis 


MAYBE THE BURDENSEAST HASN'T BEEN FED RECENTLY 
WHAT DC YOU WANT TG DO NOW? FEED BUADENBCAST 


YOu'RE TOO SLOWs HE GOT AWAY. 


WHAT DD YOU WANT TO DO NOW? GET HANDWEAFON 


ақ 


WHAT DC YOU WANT TO DO NOW? SHOCT BURDENEERST 


NITH WHAT? HANDWEAFCN 
JK 


Not that you shouldn't try all avail- 
able options—there could just as 
easily be a treasure or a clue behind 
that cactus or in that underbrush. 
Things can often be examined from a 
distance. If not, a curt YOU CAN'T 
DO THAT YET will appear on the 
screen, followed by a nasty electronic 
snicker from deep within your com- 
puter. Generally, when the word YET 
appears in a message, you know you 
are on the right track. 

Magic words or teleportation 
phrases are popular with some Ad- 


This is a convenient way to travel, 
but it can be a two-edged sword that 
might land your puppet in never- 
never land for an indefinite stay. 
There are at least two Adventures in 
which teleportation phrases are 
employed (with pitfalls in both). A 
third accepts an incantation from 
another Adventure; however, the 
response is instant death. 

CLIMB is a word you can use to get 
somewhere when saying a magic 
word does not teleport you. If you 
are carrying an object, you may have 


Applications Specialists & Distributors 
Great Neck, New York/Cleveland, Ohio. 


N.Y.: 516/ 482-3500 & 212/ 895-7177 
800/ 645-8016 Ohio: 216/ 464-6688 


to drop it to proceed with climbing. 
Generally, what can be climbed into 
can be climbed out of. Don't be afraid 


venture authors. SAY the magic word 
and the whole world spins around, 
taking you elsewhere or elsewhen. 
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Our New grafixPLUS™ 80-column printer 
opens wide for easy servicing. 


Introducing the newest.members of our it-in and print. Also standard are: a sophisticated 


grafixPLUS™ family—the DP-9000 Series 80/132 communications interface for printer control and 
column printers—built on the same tradition of full point-to-point communications, DEC РВОТО- 
quality printout, solid design and low cost of COL, and a 700 character FIFO buffer. An addi- 
ownership established by our 132/220 column tional 2K buffer is optional. 

DP-9500 Series. When you're ready for a printer (or several 

A Case for Serviceability thousand), look into the grafixPLUS DP-9000 Series 


from Anadex— you'll find an open and shut case 
for quality. Contact us today for details, discounts 
and demonstrations. 


Not that is comes up often, but want to get inside? 
Simple. Just remove a few screws and the clam- 
shell case swings open exposing all major compo- 
nents. This easy access plus built-in self-test and ai 
minimum component count yields an MTTH of one- 

half hour. The 9-wire print head replacement's even Anadex | 
simpler... two screws and it's out. Without ...the plus in printers 
opening the case. And without a service call. 


Performance Plus 


The DP-9000 Series prints the full ASCII 96 charac- 
ter set, including descenders and underlining, bi- 
directionally, at up to 200 CPS. Number of columns 
can go up to BO or 132, depending on character 
density —switch or data source selectable from 10 
to 16.7 characters per inch. And all characters can 
be printed double width. The print head produces 
razor-sharp characters and high-density graphics 
with dot resolutions of 72X75 dots/inch under 
direct data source control. 


Interface Flexibility 

The three ASCII compatible interfaces (parallel, 
RS-232-C and current loop) are standard, so соп- 
necting your computer is usually a matter of plug- 


SALES OFFICES: San Jose, CA (408) 247-3933 | PM 
Fullerton. CA (714) 871-0501 е Wakefield, MA (617) 245-9160 е Austin, TX (612) 2 


ANADEX, INC. е 9825 DeSoto Avenue * Chatsworth. California 9131, USA. ® elephone: (213 
ANADEX, LTD. * Dorna House, Guildford Rood • West End, Woking. Surrey GU24 9PW. England » Tet Chobhar n( 2990 5) 533: 


to go into tight places; they сап рго- 
vide clues to your game. 

Logic is your best friend in playing 
Adventure. Approach a situation 
with a careful eye for detail. Going 
into a room and drinking from a bot- 
tle without examining it (using the 
words GO, DRINK, and EXAMINE) 
can result in your puppet being 
poisoned. In real life you would never 
imbibe without looking at a label; 
why kill off your puppet needlessly? 
The same reasoning applies to any 
phase of your Adventure. Apply 
common sense and you will win 
every time. 

On the other hand, the author of 
your Adventure, while bound by the 
laws of order and fair play, is not 
above puns, a little chicanery, or out- 
and-out silliness. Watch for double 
meanings in the author's choice of 
words; he will fool you, if he can, 
with painfully obvious clues. 

The HELP, SCORE, and INVEN- 
TORY commands are always ex- 
plained in the openings of the pro- 
grams. They accomplish what their 
names imply. 

Adventures are tremendous fun, 
but you must stay alert and ask the 


Features Parallel Operation 


PROTECTS: 
«Computers 
eMicro-Computer Systems 
s Word Processors 

eCash Registers 

«Power Supplies 


Exclusively for: 


PDF 
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LINE VOLTAGE 
TRANSIENT CLIPPING 


MFD. by Energy Electronic Systems, Inc. 


7133 RUTHERFORD ROAD 
BALTIMORE, MARYLAND 21207 


right questions: What do I see? Where 
can I go? What is the easiest way to 
get there? What can I do where I am? 
These questions can help you solve 
the puzzle and win the game. 

There are six main vendors of 
microcomputer-based Adventures: 
Scott Adams, Greg Hassett, Radio 
Shack, The Programmer's Guild, 
Microsoft, and Mad Hatter Software. 
The following sections give a syn- 
opsis (revealing none of the secrets, 
however) of their product lines at the 
time of this writing. 


Scott Adams Adventures 
Twenty-eight-year-old Scott 
Adams is generally credited with 
being the father of microcomputer 
Adventures. The game began as a 
“head toy” for the PDP-10 and other 
large computers. Through Scott 
Adams and his company, Adventure 
International, it soon found its way 
into the 16 K-byte TRS-80 heartland 
of America. Here is a list of his 
Adventures: 
€ Adventureland is a lighthearted 
little trip into the countryside. This 
first effort was written in BASIC, 
then changed to machine language. It 


5000 Hits/Second 


PROTECTS AGAINST: 

«High Energy Voltage 
Transients 

e On-Off Switching 

eLightning Induced Transients 

eInrush of On/Off Power 


67 
TRANSIENT VOLTAGE 0D 


SURGE GUPPRESSOR LISTED 


(301) 298-3130 
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is a good beginning point for the 
novice since it is not too complicated. 
There are a bog and a lake and 
numerous other natural features to 
keep things lively. This is an Adven- 
ture that uses a magic word. 

® Pirate's Cove is rated as a classic. 
Its smooth storytelling style quickly 
sets the standard for all Adventures 
to follow. There are four basic loca- 
tions: a flat in London, an island, a 
Treasure Island, and never-never- 
land. The wild and wacky characters 
that populate this game only enhance 
it. À pirate, a mongoose, a parrot, 
and assorted other beasties give this 
Adventure a delightfully humorous 
effect. 

€ Mystery Fun House is an excur- 
sion into the madcap world of a car- 
nival funhouse. It includes passing a 
gatekeeper and exploring multiple 
corridors. You must find a variety of 
objects within the funhouse and get 
out within the time limit. This one is a 
real brain teaser. 

€ Mission: Impossible pits you 
against unknown enemies in a race to 
stop a nuclear reactor from being 
destroyed. To complicate matters, 
there is a bomb planted in your head. 
This one is pretty tough to solve and 
is an absolute must for those whose 
Adventure skills have become well 
honed. 

e Strange Odyssey is one of the 
best of this series. You are alone on a 
strange planetoid with only a broken 
spaceship and your wits, There is a 
rock with alien runes on it. If you 
solve the mystery of gaining en- 
trance, a stargate to brave new 
worlds with treasures awaits you. 
Manipulation of objects with alien 
environments plays an important role 
in the solution of this puzzle. 

@ The Count is an Adventure that 
will leave your blood cold as you at- 
tempt to rid the world of Count 
Dracula once and for all. You must 
race against time to beat the sunset, 
find the Count in his humanoid form, 
and overcome his powers to drive the 
stake home. As for your motivation, 
there is an angry crowd preventing 
you from shirking your duty. A sub- 
puzzle of this Adventure, deciphering 
the hallways, will keep you occupied 
for hours. 

Ө Voodoo Castle is a weird Adven- 
ture. It seems that Count Christo has 
been cursed, and you are the only one 
who can save him. Starting off in a 
chapel, you must explore the stony 
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1980 INCOME TAX PAC 


Completely Revised ж Latest Tax Tables ж Fully Tested ж Complete Manual and Documentation 
ж ж The New Version Of The Income Tax Pacs Are Full Of Error Catching Codes ж ж 
ж ж Making It Impossible To Make An Error ж ж 
— Follow The Simple Step By Step Procedure That Makes Tax Preparation Simple — 


АНЬ Р ЫС O Vane ашытылып ашы و‎ а IEEE 
[ * INCOME TAX PAC A | x INCOME TAX PAC B 
FOR LEVEL I! 16K FOR LEVEL Н with or without Printer, Cassette or Disk. Has ай features 
е DOES FORM 1040 and 1040A сі Income Tax A PLUS, 
e SCHEDULE A ITEMIZED DEDUCTIONS s WORKS WITH LINE PRINTER 
& SCHEDULE 8 INTEREST and DIVIDENOS е FORMATS FORM 1040 and 1040A FOR TRACTOR FEED FORMS 
» QUTPUT TO VIDEO DISPLAY s SCHEDULE C INCOME FROM A PERSONALLY OWNED BUSINESS 
* SCHEDULE C TAX COMPUTATION ә FORM 2106 EMPLOYEE BUSINESS EXPENSE 
JI cm Ко ИЕЫ Eg JI MC 
e FORM 1040 (LONG FORM) 
ә FORM 1040A (SHORT FORM) 
e FORM 2106 EMPLOYEE BUSINESS EXPENSE ж ж PROFESSIONAL ж x 
ә FORM 2440 DISABILITY INCOME EXCLUSION 
е FORM 2441 CREDIT FOR CHILD AND DEPENDENT CARE EXPENSES IN COM Е ТАХ РАС С 
e FORMS 2903 MOVING EXPENSE ADJUSTMENT 
« FORM 4797 SUPPLEMENTAL SCHEDULE OF GAINS AND LOSSES 


* SCHEDULE A ITEMIZED DEDUCTIONS 

e SCHEDULE B INTEREST AND DIVIDENDS 

a SCHEDULE C PROFIT (OR LOSS) FROM BUSINESS OR PROFESSION 
e SCHEDULE D CAPITAL GAINS AND LOSSES 

« SCHEDULE E SUPPLEMENTAL INCOME SCHEDULE 

« SCHEDULE G INCOME AVERAGING 

e SCHEDULES Н & RP-CREDIT FOR THE ELDERLY 


e SCHEDULE SE-COMPUTATION OF SOCIAL SECURITY SELF-EMPLOYMENT TAX 


FOR MODEL ! (32K) or MODEL Il {64K) » SCHEDULE TC TAX COMPUTATION 
WITH 1 OR MORE e OUTPUT TO VIDEO OR LINE PRINTER 
DISK DRIVES s FORMATS FOR TRACTOR FEED OR INDIVIDUAL FORM FEED PRINTERS 


е AUTOMATIC MEMOR? STORAGE FOR INCOME TAX PREPARERS 
а INSTANT LINE CHANGE 
ALL SPECIFICATIONS SUBJECT TO CHANGE . BUILT in ERROR CHECKING 


* A COMPLETE LINE OF NELCO TAX FORMS 


‘COMPUTROMNICS: А 
i т В t e INDIVIDUAL FEDERAL and STATE FORMS 
cute sho APER M VAT 4t э 1 NEW TOLL-FREE | ә 2 OR MORE PART FORMS | 
50 М. PASCACK ROAD ORDER LINE | Magi arii rq ы 

SPRING VALLEY, NEW YORK 10977 (OUTSIDE OF N.Y. STATE) idm —— - 
PLEASE pee жені түт (800) 431-2818 * All orders processed within 24-Hours 
o ыз e = : Е = ж 30-Day money back guarantee on all Software 
O INCOME { ) ж Add $2.00 for shipping in UPS Areas 
D PROFESSIONAL INCOME TAX РАС C ($99 95) * Add $3.00 for C.O.D. or NON-UPS Areas 
O MODEL ІІ PROFESSIONAL INCOME TAX РАС C 15198 95) ж Add $4.00 outside U.S.A., Canada & Mexico 
CREDIT CARD NUMBER —— ~ EXP DATE. =, 

HOUR y 


SIGNATURE | 24 ORDER 
— e LINE 
OO OO ----..........ӛӚҰӚ-ҡ“н с мш ш шг 


(914) 425-1535 
Circle 104 on inquiry сага. BYTE December 1980. 163 
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M 


No. 177. 


Software with 


full support 


Purchasing our software is just the 
beginning. We then back it up with 
professional support: 


E Subscription to "LIFELINES" for automatic 
notifications of revisions! Ш Update service for 
software and documentation! Ш Telephone 
Hotline! Ш Overseas software export service! 


Soi tn ere 
тн Er 
„е йите 
CP/M" FLOPPY DISK OPERATING SYS- 
TEM — Digal Research s operating system 
configured tor many popular microcomputers 


and disk бұзенте: 
System Version Price 
Apple IF essc. . .2ж. SAWNA 

SottCard* with 280 

Micrasoli BASIC version 5 

wilh high resolutron 

raptucs 

North Siar Single Donsity 2.x 170/25 
North Star Double ‘Quad 2x 170/25 
Durango F-85 . ex 170/25 
ICOM Micro-Disk 2411 1.4 145/25 
СОМА 3712 for MITS 

88-2510 Console 14 170/25 ' 
EM 3712 lor 3PIS/MITS 
Rev non-zero consola ‚ 14 170/25 " 
iC OM 3812 TUR E 170/25 * 
iCOM 4511/Perlec D3000 2x 375/25 ° + 
Mits 3202; Акан 8800 14 145/25 
Heath НВ + H17 14, 145/25 & 
Heath H89 .. . 14 145/25 @ 
Heath HB9 by Magnolia | 2x ,.250/25 
Otwo Scientihbe СЗ 2x 200/25 
Onyx С8001 Standard 2.x 250/25 
Q C8004 Enhanced 2x... 330/25 
TAS-80 Model., . ,.14 145/25 8 
TRS-89 Мәде! Il 2x 170/25 
TRS-80 Model 1 - Corvus 2.x 250/25 
Processor Technology 

Hebos Ц. қ „14 145/25 
intel MOS Single Density 2x 170/%5 
Imei MDS Double Density 2x 170/25 
Mscropols Mod | 24 200/25 € 
Necropolis Mod Il ‚2.5... 200/25 
Mostek МОХ STD 

Bus System T ..2х_.. 350/26 ** 
The following configurations are scheduled inr 
release soon: 
North Star Double/Quad 

+ Cornus. : 2X 250/25 

Ota Saenidic C3-C 2x 250/25 
СОМ 3812 i dx 225/25 ^ 
ICOM 4511/Pertec D3000 2x 375/25 * 


Software consists of tho operating system, text 
üchtor, assembler, debugger and other ulis 
lor lile management and system maemtenanco 
Сотріне set of Digital Research s documen: 
йайюп and additional mplementation notes т 
cluded Systems marked * and "* mchuade fim- 
waite on 2708 and 2716 Systems marked -in 
clude 5440 media charge Systems marked 

Ww require tho special * versions of sofl- 
ware іл thus catalog — includes hardware ad. 
dition to allow our standard versions of 
sp ware fo rum under it 


280 DEVELOPMENT PACKAGE — Consists 
™ af (1) disk file lima editor. wih global mbar and 
7 тіға-ӛпе facies; (2) 280 relocabng assem- 

bler, Zilog Mostek mnemaomcs, concronal В5- 

sembly and cross relerence tablo capabilities; 

(3) knkmg loader producing absolute Intel hex 

disk іше 595/520 

701-280 Monitor Debugger ta break and 
v Qxamine registers with standard Zilog? 
€ Мовівк mnemonic disas displays 525 

when ordered with 280 Development 

Packaga 550/510 


АЧОСЕТ SYSTEMS 

XASM-BB—Non-matcra cross-assembler wrih 
nested confibanals and ІШІ range of pseudo 
operabons Assembles trom standard Motorola 
MC68D0 mnernonscs lo Intel hex | $200/525 
ХАЅМ-65 — As XASM-68 lor MOS Techi y 
MCS-6500 sents maomonics 8200/525 


XASM-48 — As ХА5М-6В for іпіні MCS-4B and 


Салата CDM o Apple I 
Aqa le есті 
OISILOG — As DISTEL to Zilog/Mosiek 
ынны Mes 565/510 


SMAL/8O Structured Macro Assemhlei 
Y Language — Package of powerful general 
purpose lexi macro processor and SMAL 
structured language compsler SMAL 15 an as- 
sembier language with IF-THEN-ELSF 
LOQP-REPEAT- WHILE. DO-END. BEGIN- 
END construcis Not compatible wih CPM 
versin 2 or grealer 575/515 


PHOENIX SOFTWARE ASSOCIATES 


PASM*— 280 macro assemiier, Intel/TOL 
Ф mnemonics. Generates Iniel hex format pe re- 
localable code in either TDL Object Module 
formal oc PSA Relocalable Binary Module 104- 
тай Supports texi insorbon, сот Шола! 
branching wilhan macros, recursive macro calls 
and parameler passing 5128/%25 


EDIT— Character onenied (әкі blo әбіш! In: 
? eludes macro definition сараи в, Handles 
irse hen, detetion, searching, block тауа, etc 
for files of any length Does nof require я 
CRT 5129/525 


PLINK* — Two pass disk-to-disk linkage edi- 
Zitor/loader which can produce re-entrant 
ROMable codo Can knk programs thal arp 
larger than available memory Ion execution 
targeted on another machine Full br dry 
capabikties. Input can be PSA Relocatable Bi: 
nary Модне, TOL Object Module or Microsoft 
REL files Output can be a СОМ file, Intel hex 
Ме, TOL (Жума Module or PSA Piolocatable 
Ме $129/525 


ВОС" and BUG" — ZAO mleractive machine 
@Hewol debugging tools for program develop- 


tive assembly (mnomornics. compatible wh 
PASM) Dynamec breakposnts And conditional 
traps whale tracing (ven through ROM!) BUG 
ш а suhsot of BUG and 15 used m memory 
buted satuabons 8129/525 


ол теті BUG has full symbolic trace and aterat- 


DIGITAL RESEARCH 


MP/M— Installod lot single densdy MDS-800 
Мийн-рғосевыта denvative of Iho CP/M op: 
erating system Manual includes CP/Mz 
documentation 5$300/550 


| MAC — BOBO Macro assembler Full Intol macro 
ft detinitions. Pseudo Ops include APC, IRP, 
REPT, TITLE, PAGE, and МАСИВ Produces 
absolute hox oulpul plus symbol table file 16i 
иа by SID and ZSID {sea below) 8120/7515 


SIO-- BOBO Symbohc debugger Full trace 
$ pass count and breakpoi program testing 
Has backirace and hasiogram иво When 
used wath MAC. ресмоне full symbohc display of 
momory lands and oquated values 5105/3175 


2510--280 Symbole debugger with all lea- 
‘tures nl SID $130/515 
I 


TEX = Томі output formatter to creale рация! 
ed. page-numbered and рут copy Output 
can be directed to ponte: or disk .5106/515 


DESPODL — Utility program ta permit semula- 
3 neous pnntng from text hies wheo execuhng 
oer programs 580/510 
ши на ты иш к он ан ын ығ dub ub ШЫ ыл Бу чар бю Ши um dnb dm e f 
tiny C—Inieractve iniprpiotivo. system (ог 
* aching structured programming techniques 
Manual includes full source listngs S105/550 


BOS C COMPILER — Supports slruciutes 
E unions, 2 dumenssonal amays, poenters. тесін- 
Тюп and overlays Features opiimized code 


UP1I-41 famibes $200/$25 g generálom, капае = butter s for іміз O, and 
oy», capatxlity 1о produce AOMabie code Includes 
ХАЗМ-18-- As ХАБМ-68 lor ACA io /525 d macio package to enable user to produce knk- 


DISTEL— Disk based disassemblor to Intel 
8080 or TDL/Xitan ZBO source code, ksing and 
cross reference files. Intel or ТО аап pstmmudo 
ops орһоғын. Runs on 8080 .$65/510 


able modules wih MAC (see under Degital Ве: 
search). Floahag pani Tuncions, full rin-hime 
package and machine code Вагу $ourcos 
prowded. Linker, library manager and textbook 
mcluded Compiler lacks initializers, slates, 
lloats anc longs . .$145/$25 


көнене 
Bur 
Manwal / Аме 
WHITESMITHS С COMPILER — The шатаю 
кіп Systems sofware 10019 Produces taster 
* code than a pseudo-code Pascal wih more 
өкіптеуе facilities. Gortomns to the full UNIX" 
Version 7 C language. described ty Kernighan 
and Ritchie, and makes available over 75 lunc- 
bons for performing L/O, string manipulation 
ard storage allocalion Linkable lo Mécrosoll 
REL fies. Requires 60K CP/M. , 4630/530 


MICROSOFT 


BASIC-80— Disk Extended BASIC. ANSI 
а compalib!o wih long vanable names 
9 WHILE/WEND chaining. variable length file 

records. MBASIC versión 4.51 also included on 

disk 5225/525 


BASIC COMPILER — Language compatible 
t with BASIC-BO and 3-10 imes NATO? execulbon 
ы Produces standard Mecrosoft relocatable bi- 
nary output Includes MACRO-BD Also imkable 
to FOHTRAN-80 от COBOL-80 code 
modules Р ‚.5250/525 


FORTRAN-BO — ANSI G6 {ексер l'or COM- 
i PLEX? plus many extensions. Includes rplocal- 
ч able object compiler, Sinking loader, library vaih 
managor Also mcludes MACRO-8D (soe 
below) $425/525 
COBOL-80 — Level 1 ANSI 74 standard plus 
t most of Level 2 Full Sequechal, rotative. and 
Ы indexed file support with мазарда Ше names, 
Powerful neractive, tormatter screen handling 
with ACCEPT and DISPLAY verti Program 
segmentation for execution nl programs largor 
than memory and CHAIN command with pa- 
rofioier passing Full suppor of CP/M version 
2 tikes. Includes MACRO-BD (see above), bnk: 
ing loader, and rence kbrary manager 
Requires 48K CP/M. . 87007525 
MACRO-B0 — В080/280 Macro Assembler 
t intel and Zilog mnemonics supported | Fetocat- 
V able inkable outpud Loader, Library Manager 
and Cross Relerence List utilitiBs 
included .$149/8$15 
ХМАСАО-ВБ — B086 cross assembler All 
Macro and utility 1ealures of MACRO-80 pach- 


age Mnemonics shghily modilind from imel 
ASM86 Compatibility dala shem 
&vadable ..5275/$25 


EDIT-80 — Very fast random access text editor 
1 for text with or woul Ime numbers. Global and 
intradine commands supported File comparo 
міну included. 5997515 


PASCAL/M* —Comprpgs enhanced. Standand 
п Pascal to compressed сині Poode Fatally 
CP/M cornpahible Random access (нев. Both 
16 and 32-bit meges. Runtime ero recovery 
Comeniont STRINGS OTHERWISE clause on 
CASE Comprehensive manual (90 рр inde- 
xe SEGMENT provides ovoriay бітісіне 
INPORT. OUTPOAT and untyped fies for arti 
тату (O Восигез 56K CP/M Specily 1) 8080 
GPM 2) ZAD CP/M. ог 3) Cromemco 
CDOS $176/820 
PASCAL/Z — ZAD native codo PASCAL com: 
pii Produces opbmized ROMable ro-entrant 
T cde All imertacing 10 СРУМ is Ihrough ma 
suppori library The package inclure compaler, 
relocahng assembler and linker and sourcen 
lor нй ا‎ modules Variant cords, sings 
and diregi VO mo supparberd.— Pusquares. 56K 
CP/M 5395/5625 
PASCAL/MT = Subset al standard PASCAL 
м Gonorates AOMable 6080 machine code 
* Symbolic debugger included Supporis mter- 
tupt procedures, CP/M file 1/О and assembly 
language miar tace Aral vanables can pe ВСР. 
Solace айии pont, w AMD 9511 hardware 
floating point Includes strings. enumerations 
and record data types Manual explains BASIC- 
PASCAL conversion. Requires IWK 5250/520 
APL/VBO— Concise and росте ful language for 
Ч application. Software development Complex 
programming problems are reduced to simple 
expressions in APL Features include upto 27K 
aciyo workspace. shared warables, amays ol 
up to B &moensions, disk workapace and сору 
сіңуі Mary The system also supporis auxil- 
чагу processors for interi (^O ports. Ra- 
quaes ABK CP/M and senal APL S^ 
nid or CRT i: 5500/5210 
ALGOL-60 — Powerful bipck-striciurod. lan- 
! guage рае featuring economical run-time 
* dynamic allocation of memory Vory compact 
(24K їои ПАМІ system атри) almost 
All Alga 60 report features plus тшту powerful 
extensions inciuding sireng handing direct disk 
address IYO eic 5199/520 


CBASIC-2 Disk Extended BASIC — Моп. 
V interactire BASIC ih pseudo-code oompsler 
ин nan-tme mierpéeter Supports іші! dies coe 
(гої chainsng, исим and oxford precision 
variables, ole Versions of CRUN for CP/M ver- 
sions 14 and 2 x includod on кк $120/$15 


MICRO FOCUS 


STANDARD CIS COBOL — ANS! 74 COBOL 
standard compiler fully validated by U.S Navy 
101510 ANSI level) Supports many Features to 
bevel 2 including dynamic amg of COBOL 
modules and а Tull ISAM file Гасіму Also, præ 
gram segmentalion. mieractve debug and 
Power til inlüractive extensions to ы aak pro- 
laced and unprotected CRT screen formatting 
iom COBOL programs used wih any dumb 
lemma) . $850/550 


FORMS 2—CRT screen editor. Quiput 48 
COBO data desenptioóns for copying into CIS 
COBOL programs Aulomalcaly creates а 
query and update program of indexed files 
ияны) САТ protected and unprotected scroen 
(omnis No programming experience seeded 
Ош ay = дім comping by STAN. 
BARD CIS L §200/820 
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Lifeboat Associates 1551 Third Avenue, N.Y, N.Y. 10028 


(212) 860.0300 


Neu in der Schweiz Lifeboat Associates GmbH, 


International Telex: 220501, Domestic Telex:64093 


Aegernstr 35 6340 Baar Teleton 042/31 2931 


Batteare 

pn i= 

Маны Aem 
NEVADA COBOL— Subse! of ANSI-74. Fer 
“ lures fas! compsiation and execulion wh small 
object modules. Has extended л илет with 
18 фо accuracy Extended VO meldes ran 
dom access files and sequenhal tiles пі beth 
lized and varitie length records, ani ағас 
live accept delay verbs Good eno mes- 
sages and debugging facilibes enhance pro- 
gram development Requires a 32X CPN 
system А 5149/8525 


EIDOS SYSTEMS 


KBASIC — Microsoft Disk Extended BASIC 
vision d 51 Intequated wiih KISS Mum-Keyer 
Index Sequenhal and Direct Access file man- 
ode as 9 additional BASH: cammands 
KISS included as rmeiocatable modules miami 
to FORTRAN-80. COBOL-80 and BASIC 
COMPILER Specty CPIM versión 14 02 x 
when orden] Fequires ABK СР/М8585/545 
To htansed users ol Microsoll BASIC-80 
(MBASIC) 5435/545 


г 


XYBASIC interactive Process Control 
BASIC — Full disk BASIC features plus inique 
commands іп handie byte rotate and shit ark} 
io tesi and set Dis Avadable m sever ves 


gns 

integer ROM squared 5350/525 
(меде CP/M $350/525 
Extonded ROM soanared $450/$25 
Extended CPM $450/$75 
Extended Disk CP/M , 5550/525 
Integer CP/M Aun Teme Compiler 9350/9525 


Extended CP/M Fam Time Comper 5450/625 


RECLAIM — А ublity to vakdale meda under 
CP/M Program Iesis a Фере or hard disk 
Surface Ky errors, reserve he imperfections 
іп invisible files, and permitting continued 
usage of the remainder Essential bor any hai 
dak Requires CP/M versson 2 580/55 


BASIC UTILITY DISK — Consists of (i) 
# CRUNCH-I4— Compacting utibty fo reduce 
the sze and increase The speed ol programs in 
Microsoll BASIC 4 51, BASIC-BDO and TI15-80 
BASIC (2) DPF LIN — Double precisson subrou- 
lines Гог computing. melen teansgoenaenal 
functions including square root, natural leg. log 
base 1D, ame, arc sine, hyperbobc sine. hyper 
bolic asc sine, me Furruvshec in source on ez- 
Кейе and docmentation . 550/515 


STRING/BO— Character sinng handing plus 
routines. for direct CP/M BOOS calis (rom 
FORTRAN and other compatible Microsoft Inn 

guages The ишү library comaans rumes that 
enable programs lochan fo a COM Me. пеге 
tcpmand hne parameters and search Ме tier- 
tones wih full wild card басне Бирр as 
Бае modules m Мисте! formal 595/520 


STRING/80 source code avyarlanie 
separately — $295/NA 


THE STRING БІТ-ҒОНТНАМ character 
* sing handing Roubnes fo һай hi ps 
Move, separale concatenate and compare 
Character strings Thus pacte enmpietety 
eliminates ihe problems associated with 
characler string handling in FORTRASN 
барін wh нмесе 565/515 


VSORT — Vise котлет system lor huer 
length records with fixer ог магае length 
felis VEORT can be used as а slant apan 
pack (i кулга and called as a subeoutmee 
fram CBASIC-2 When used as а дхои» 
VSORT maxims ihe use of buller space hy 
sawing the ТРА on disk and resipaung it on corm 
Pletion сі sertmg Records тау be up fo 255 
byles tong with a maximum ol 5 һе435 Upper 

lower case transdation and nmumergc helgs 
suppor ird S175 ‘$70 


CPM/374X.— Has lull range Al functions | 

create of re-anmoe an JBM 3741 volume thsolay 
ckrectocy etormahion and edt the dala se: 9 
penis Ртсукісе Юй ida transfer ясты pe- 
Iween 3741 volume dala seis and CP М 
fies §195/S10 


CPAids" 


MASTER TAX — Professional lax preparation | 
pegam Prepares schedules A, B, C. D Е F 
t o ВАР SE. TC. ES and forms 2106. 2115, 

2210, 3468, 33903, 2441, 4625. 4726. 4797 

4872 5695 and 6251 Printing can bo on reankly 

avalatle, pre-printed contmgous lorms. on 

Gwerlays, or on computer generated. IRS an- 

proved formes Maataans chem hestory (іле and 

tq interactive әліп CPAs GENE RAL LEDGE A 

i! (ge below) 59952520 

Annual Updale Fee 5260 


STANDARD TAX — As above lor genedules А 
tRC ОЕ б R'RP. SE. TC aridiorms 2106 and 
2441 Alen, does noi mosnimn смем hispory 
hies 5495/530 
Armut іКккіліз Foo 5175 


GENERAL LEOGER I- Dessgned Inr CPA« 
f Stores compite 12 month белй] siy nf 
transactions Generales manoal slatements 


Li 


deprectation, kum amar nations, journals trad 
balances. slaloments af changes in Bnancial 
Pusiion, and сотрнацое letters Incfudes 
payroll system with automatic posing to gen- 
etal инин Рукі payroll register, Wis and 


payroll checks 5450/530 


Сорун 7 1080 Lieboal Associates Ме фен: 
hon of this driverlisement may be reproduced 
мейіһлші pnor permissoon 


p management reports with tabular data 


1 


fonsas 
= / LI 
Mamet! dene 
T/MAKER — Powerful new too! for preparing 
akes 
hnancial modebng projects easy Do you want a 
әлеекіу probitabibly терен? Set up Ihe fable and 
compute Just change the sales figures for next 
weoh and compule You have 3 new repor! 
T/MAKER includes a Іші screen editor for 
seting up tables which pages left, mgh. up 
and down Compute mcludes standard arith- 
mehc. porcenis. exponentis. common Iran. 
scendental functions. averages, maxima, 
mamma, projechons. eic. Requires 4BK CP/M, 
СВАСІС-2, CRT Terminal wih addressable 
cursor positionang 52757525 


BSTAM — Шуто пк опе computer ro anolher 
also equipped with ВЗТАМ Allows fila transfers 
ай full dala speed (no conversion to hex). win 
CRC block control check for very reliable error 
detecbon and automatic ratry Ve use al! It's 
real’ Full wildcard expansion to sand ж, COM, 
otc 9600 baud with wre 200 baud with phone 
connection. Both ends need one. Standard and 

V versions can talk 10 опе another. This 
soltware req.ares a knowledge of assembler 
language for mslallahon 5150/510 


BSTMS — intelligent lorminal program for 
CP/M systems Penis communication be- 
tween macros and mamntrames Sends charac- 
ter data Не to remote compulors under com: 
piete control. System can record character data 
Sent from remote computer systems and dala 
banks Includes programs to EXPAND and 
COMPRESS хилагу tiles for transmission This 
sOitware requires н knowledge of assembler 
language for ststaliathon . $200/825 


WHATSIT?* —Inieractive dala-base system 
uang а5%осанев tags 10 retrieve information by 
subyect. Hashing and random access used for 
last response Heures СВАСІС-2 $175/525 


SELECTOR НІ-С2-- Data Base Processor to 
create and marntain  multi-koy data bases 
Ponts formatted sorted repis with numencal 
summanes or mating labels Comes adh sam- 
ріп apphcalions, including Sales Acinaty, Inven- 
tory, Payables, Receivables, Check ster. 
and ChenL'Patent iments, etc Aequires 
CBASIC-2 Suppbed in source 52957520 


GLECTOR — General Ledger option to 
SELECTOR ІН-С2 Interactive systam provides 
for customazed СОА. Unique chart of transac- 
lon types inture proper double entry book- 
keeping Generates balance sheeis, PAL 
$ialcmens and канта Two year record al- 
lows for iaiement of changes in financial poa- 
ноп raport E xc іп Source Requires 


SELECTOR ІП-С2 CBASIC-2 and 56K 
System $350/525 
OMA 


CBS — Conligurabte Business System ts a 


Т comprehensive set ol programs for delning 


custom dala bles and application systems wiih- 
oul u a programming language such ав 
BASIC. FORTRAN, atc Mulhiple key heids for 
each dala Мо are supported Set-up program 
Cusiomizos system to user's CRT and printer 
Provides fast and easy interactivo dala entry 
and reineval with transaction processing 
берии! generata program does complex calcu- 
ions wih stored and denvod dala. record 
Берсін wih multipla entena. and custom ior- 
mats Sample inventory and mailing bat sys- 
істе included No support language 
required 8395/%40 


т- 
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Lifeboat Associates 1651 Third Avenue, N.Y., N.Y. 10028 (212) 860-0300 


MICROPRO 


SUPER-SORT | — Sort. merge. extract utility as 
absolute executable program or linkable mod 
ult т Microsol formal 15 кесі or vanable 
records with data ın binary. BCD Packed Dect 
mal. EBCDIC, ASCII, floating & ке pont. ок. 
ponential, hek justitred. ete Evon variable 
number of hakis per record! $225/525 


SUPER-SORT П— Above available as ahso- 
hste program очу $175/525 


SUPER-SORT Ш As Il without SELECT 
EXCLUDE $125/525 


OATASTAR — Protassaonal forms control entry 
and desplay system lor key-lo-disk dala cap- 
ше Menu deven with built-in loarnimg ads 

Input fold ментои by length. mask, attribute 
е upper case. lower case, MORNE. aule tiun. 
elc р Built-in anthmebc capatbslibes using keyed 
(ta. constan and derived values Visual teed- 
back (си ease of forms dosagn Fas compatte 
with СР/М-МР/М supporod languages. Нв- 
gures 32K CPM $350/$35 


WORD-STAR— Menu drven visual word pro- 
сабаз system lor use with standard terminals 
Text Jontating performed on screen Facies 
lor Текі pagnare. page number justly. center 
and underscore User can реги one document 
while semullanedusty editing A second Edd 
fackhes muude global search and replace. 
Heat Wire to other tex! files, Sock move, etc. 


Requires СНТ termmenal wih ackhtressable cursor 
5445/6540 


posabiomng 

WORD-STAR-MAIL-MERGE — As above wih 

ороп lor production таноо of personalized 

documents wit mad ists Irom ПАТАЗТАН ги 
0 $575/5A40 


WORD-MASTER Text! Editor — In ona mode 
has superset ol CP/M s ED commands includ 
ing global searching and replacing. forwards 
and backwards m fife in video mode, prowdes 
ші &crean editor for usors with sonal address. 
s0/9-Cursor Lorminal $145/525 


iP nesses. E 
T automatic postin 


= 


p 
Ыкы 


MAGIC WAND? = Wod processing system 


and powari print processor Editor has all 
standard editing functions including text ігі 
and deleto, global search and replace. block 
move and library files for boder plate text. Prinl 
processor formatting commands include Bu- 
(отта; margms, pagination, headings А loal- 
Ings, centered and justibed text. Also pants with 
{rue dee асты. meges with data 

automatic form letters. and performs 


with simple, easy fo use full screen text editor 


run-time ronal teshbng for waned oulpul 
Requires 32K CP/M and CHT teerinal with ad- 
dressablo сиын 5195/8540 


TEXTWRITER (1 — Тех formaties to justify and 


ы [unes letters and eher documents. Speacal 
oat 


uras іпеңкіс insertion of екі during execu- 
lion from other disk files or console, permitting 
mapi dacumanis to be created from linked 
fragments on other files. Mas taciblres for sorted 
index. tablo ol contents and footnote meor bons 
Ideal lor contracts, manuats, etc Now compati- 
ble with Eleciric Рапс? and Word: Star pre- 
pared files $125/$20 


DATEBOOK — Program to manage time just 
bko an ofhce appointment book bul using Ihe 

and memory of a computer Keeps track 
cd wee appomtmant schedules (iae dental 
chairs, Ihreo atiameys. ме) at once. Appewt- 
ments consist of name. reasan Tor ihe apponi- 
mont, ihe date and time, and the — of the 
appointmen! System can be quickly cus: 
komzed fos ihe mdrvidual ugoe Many heiplyi 
fomlures for makmg. changing, finding. and të 
porting appantments. Requires 48K CP/M and 
180K bytes diskette storage Nol avaiiabte fûr 
Apple CP/M Specity 8080 CP; M. Z80 CP/M or 
Cromemco COOS 5295/525 


ү Ыс „А 


PEACHTREE SOFTWARE* 


!General accounting soltwaro for small basi- 
ach product can be used alone or with 
fo the general ledger 
Supplied in source for Microsoft BASIC 4.51 


GENERAL LEDGER 5520/540 
ACCOUNTS PAYABLE $530/540 
ACCOUNTS RECEIVABLE 5520/540 
PAYROLL .. ‚өз 5520/540 
INVENTORY §650/540 
Other applicabon products supphed к source 

( tor Microsoft BASIC 4.51 

7 MAILING ADDRESS 5520/540 
PROPERTY MANAGEMENT 5925/540 


GRAHAM-DORIAH SOFTWARE 
SYSTEMS 


Comprehensive accounting soll ware wrillen in 


V CBASIC:2 and supphed in source code Each 
* sollware package can be used as а stand- 


alone system оғ integrated with the General 
Ledger lor automatic posting to ledger ac- 
counts Hequues CBASIC-2 


GENERAL LEDGER 5805/540 
ACCOUNTS PAYABLE $805/$40 
ACCOUNTS RECEIVABLE 5805/7540 
INVENTORY SYSTEM 5555/940 
JOB COSTING 5805/540 
APARTMENT MANAGEMENT 5805/540 
CASH REGISTER 5805/840 


POSTMASTER =A comprehonswo package 


ы for mall lisi maintenance that is completely 


menu driven, Fealures пије keyed record 
extraction and label preduction А form letter 
program is included which provides neat Isiters 
on single sheet or continvous forms. Includes 
NAD hie translator Requres — 


STAUCTURED SYSTEMS GROUP 
| Complete interactive accounting soltwaro for 


fbusiness. Each produci can be used sland- 


шопе or with automatic posting to (he generat 
ledger Each product 15 thoroughly tested and 
vtt y well documented 


GENERAL LEDGER 5820/540 
ACCOUNTS HECEIVABLE 5820/540 
ACCOUNTS PAYABLE 5820:540 
PAYROLL... . 5820/540 
INVENTORY CONTROL 5820/540 


En d 
P 
Wene? алыр 


ANALYST — Customszed data entry and горогі- 


f ing system. User species up to 75 data items 


per record intetachea data erry, retrieval, 
and update facility makes informatian 
management easy. Sophisticated report 
generalo provides customized reporis using 
selected records wilh multiple level broak- 
points flor summarization. Requires a disk sort 
иу such as QSORT, SUPER-SORT or 
VSORT . .. .. S250/$15 


LETTERIGHT — Program 1o create, edil and 
уре tetters ог oor documents. Has facies to 
enter, display асно and move text, with 

video screen presentabon. Initegrates vhi МАП 
for form heiter malinga .... S200/525 


МАО —Nàma and Address eelectian system 
V4eraciive mail (еі croablion and maintenance 
program әліп ouipul as full reporis with refer- 
ance data or resincied information for maid 
labels Systom for extraction and transfer of 
selected records lo create new flas. $100/$20 


OSORT — Fas! sort/morge progiam lor files 
wth hred record бего. vanable field length 
wiormation Up io live ascending or descend- 
my keys Full back-up of input fles created 

5100/520 


* * xk * у * & 
CONDIMENTS 
X* ** ж Ж vk Ж 


HEAD CLEANING DISKETTE— Cipans tho 
dr ve Read‘Vinte head m 30 seconds. Diskette 
Absorbs 10050 owde particles, fingerpants, and 
other formgn parhcies that might hander Ihe por- 
formance of the drive head. Lasts al least 3 
months wh daily use Specify 5 or 8 

Smgle sod each/$55 for 3 
Double sided -525 each/$65 lor 3 


DC 300 Dain ——— e Specily 450 XL or 
300 отша Pack o! $100 


FLIPPY DISK KIT — Template and instrucbons 
lo modiy вөздіп sided 512 diskaltes for use of 
socom sade un ange sided drives $12.50 
FLOPPY SAVER — Protection for center holes 
for 5 and &' floppy р 


diskatle Kıl contains centenng post, pressure 
tool and tough 7 mii mylar reinforcing rings for 
25 diskettes 

^ qaem $14.85 
5  Fungs onty к 57.85 
B Kit - $16.85 
8 , Rings only в 58.95 


PASCAL USER MANUAL AND REPORT — By 
Jensen and Wuth The standard textbook on 
the languago Recommanded tor use b 

Pascal/Z, Pascal/M and Pascal/MT users 515 


MEDIA FORMAT ORDERING CODES 
Whon ordering, please spacily format code. 


LIFEBOAT ASSOCIATES MEDIA FORMATS LIST. Diskette, cartnáge disk and carindge tape 


formal codes to be spect 


Сет yim Form Cocks Сатай врме Format Code Companar vy tiem Ғалым Code 
Ahar 8600 Ота. Seo MTS 100 СОМ 4511 5440 Carindge ВАН oublie Dorrety RE 
Ahos At* GPM 14 бі: Research Масты А Al 
Appe басо 13 Sector RG HOON 4511 5440 Салу Feawarch Machen 874 ян 
Афр» — 5ohCarnd 15 Godo RR CP/M22 Cie ЙЕК QJ 
Ау Eagle ав те $500 НА Sanco 7000 6" AQ 
BASF System 7100 HD MS Woo ais SD в AY 
Qiacthaws Singha HSA! ҰОР-АЙ Ғе" SD Зума Se рч, 
сатана Meropois Mod 1) 02 ESA) VDP-42 ға" Soter Set! Erny Sorcerer 
CDS 38 1 IPSA! VOP-44 R$" Specedyte Ai 
CDS Veranide 4 бе SAI VDP-80 АЛ" (қынап See гини 
COMPAL -80 Goa ISC ванне Тағы AV 
Cromemco Gyrwm J A1" ine MOS Sergio Oonsaty A2 ТЕ” AQ 
zen AG — Wee MOS Double Пеетьйу AS ТЕ A1" 
CSSN ПАСКОР tape) Tie келес Sprit DOS 0 1 А? Thank ar toys See Morrow Descus 
Detz АМ iniertec бадына" DOS 05-2 X. PU YRS-I Moret і 51 
Cee-Lo Macrobium И RD kerio: Suporfiam COS 3 N ны Т-А Maini FEC Froedam AN 
Осии hicr Ai* 058 ihoon AOL BIE АН TRS-80 Mode! Macromuhon А4” 
Dacus Seo Morrow Раса Honiton Р54.60 ағ TH$-BO Мын! Omon 5's НМ 
Стае F 85 FR. Маза Ph TR$.Bn Model] Omaani Аі 
Dyriateyte DBS Ят NiCr oran TAS SD Mcdol | бтіһерсені AT 
Dynabyto DU. 4 AM Exeo ТР БІ Гра) Ач" TRS-BO Mode Н Ан 
[гик Boece Lemos CP/M G Mox! і üt VDP-an'42 44 80 See IM SAI 
Ели} Sortera ЕтуСРМ сы Матео» Med М OF Yecla Grapher 
Нет HB НІ? H2? ра MITS 3200. 3202 Bt Vector М? oz 
Month НО Liston CPM P4 Merrow Decus Ai Vorgabe Бес COS Versabie 
Haarh Hif? — Magnes CP, M Рт Аура h1 Veta ЧАЙ 5'› Бем Donaty PS 
Нерв il Sot Processor эла” Vina V200 S's Douche Пелелү Рё 
See Marth Sta: Манн Sanr Sungie Density Py 2огић 289 - йол! CP/M ра 


Ordering Information 


эй when ordanng software for ked computer or disk systems. Af 
software products have specitic requirements in terms of hardware cr software support. such as 
MPU type, memory size, Support operaling system or language. 


THE C PROGRAMMING LANGUAGE — Ву 
Kernighan and Ritchie The standard textbook 
on the language Recommended for use 
BDS C. ty C, and Whilesmiths C users $t 


STRUCTURED MICROPROCESSOR PRO- 
GRAMMING — By Ihe authors of SMAL/BO. 
Covers structured programma the BOBO? 
8085 instruction sel and the SMAL/BO lan- 
Quage 2.2. 2... | 222-520 
ACCOUNTS PAYABLE & ACCOUNTS 
RECEIVABLE-CBASIC book бу Osboma/ 
McGraw-Hill .. : . 520 


GENERAL LEDGER-CBASIC book b 
схилом Сга Hill 525 


PAYROLL WITH COST ACCOUNTING- 
CBASIC ажа 820 


K KK yk жж 
Hearty Appetite. 
2.2.8.2. 8.6.44 


"СРМ and МРУМ are trademarks of Окула Re- 


башы. 

280 is a tradamark of Zilog. Inc 

UNIX is a trademark of Bell Laboralones 
WHATSIT? 6 a trademark of Computer Head- 
ware 

Electric Pencil is а кабетагк of Michael 
Shrayer Software. 

TRS-80 15 a trademark of Tandy Corp. 
Pascal/M is а trademark of Sorcim 

SoltCard is a trademark of Microsolt 

Apple ts a trademark of Apple Computer 
PASM, PLINK. BUG and „BUG are trademarks 
ol Phoenix Software Associates Lid 

CPAids iş а trademark of Computer Tax Ser. 
мса. Inc. 

MAGIC WAND i$ a trademark of Small Busi- 
ness tion, Inc 

Реасһігев Software Is a trademark of Retad 
Sconces. fac 


ation consists 


Recommended em con 
8 48K CPIM. 2 оге disk m 24 x BD CRT 


and 132 column printer 


& Модбе2 version avalgblo lor use with CP/M аз 


implemented on Heath and TRS-80 Model I 
Computers 


^ User license agreement for this product must 


be signed and retumed to Lifeboot Associates 
before shpmeni may be made. 


с Thus product Includes/eXchudes the language 
б. manual recommended in Condiments 


@ Serial number of CP/M system must be 
Supplied with orders. 


Ф Requires 280 CPU 


NEWSLETTER 
FROM LIFEBOAT 


LIF EINE 5 is the test sep ep golly. Saag? for 
the saus mecrocormesultes usar Ech ism 
сарои 19 now reyvsons fogethe with infermmation c 


The purpose tor cach «ach roieasc Gao d for conection 


ей bugs or the addition of Testurge and telles 


Ғезішге Articles ! New Software ! Product 
Comparisons ! Inlo on CP/M Users Group ! 
SUBSCRIPTION INFORMATION: 

518 ior twelve issues U 5. Canada. and Mexico 
$40 lot Iwotve issues. all mher countnes 

52 50 ior each back issue US Canada. and 
Meio 


$3 50 for each back sue all ober countries 
Send Check Io LIFELINES, 1651 Third Avenue. 
New York, МҮ 10028 or use your VISA or 
MASTERCARD — call 1212) 722-1700 


Prices collect Өізіміңіюп on & опу Cand) tes 
singe density disketles If a Perec POC 200] aw 
format is requested whach Pretessor Tsctweiogy Hotes t BZ 
regeres addibonaldiskelies,a Guay 500 

Surcharge of $B рен addsional — Quay 520 RP 
diskette will bc added RAIN Sangre Патау Fe 


Prices FOB New Үл. 
Shippeng. handing and C O D 
changes extra 

Manual cost applicable against 
pica of subsequent sattware 
purchase 

| The salo ol each propnetary 
sni ware package conveys a 
сете for use on one 

sysiem anty 


= ow 


= MEGA! formats an me (бау 
nan Geertory offset of rea 
ғ A Змі Sancharge oi 52% lex {е 
fiers cn Lipo ormai Tt amd T2 ang 
of АТО) tor ondore on di болты, 
D ana D2 el Exo onto 
The бей о? andati tonnes ғ qub- 
» ИЕ? ір chunge қойын! nobes in 
caxe O чтит cani 10 Cord 
Ғы! formal code йу ary parbcular 
equipment 


'M Tha Software Supermarket is 3 Irademark 
of Lifeboat Associates 


NO FRILLS! 
NO GIMMICKS! 
JUST GREAT 


DISCOUNTS 


MAIL ORDER ONLY 


ATARI 800 


Personal Computer 
Syslem . . 


NORTHSTAR 


Horizon || 32K . . 
Horizon 1! Quad 
Horizon İl 64K 
Horizon Quad 64K 


. 0 


. 234900 
...279900 
..299900 
.. 939900 


TELEVIDEO 


912 


49 т» > фр = 9" Фф «© 


HAZELTINE 


1420 . 
1500 


1510 
1520 


OKIDATA 
Microline 80 | 


SOROC Technology 


IQ 120. . 
IQ 140 


CROMEMCO 


System 3. .. 969500 
z2H . .. #99500 


INTERTEC 


BM Superbrain 32K 
Superbrain 64K 


DECwriter IV 
LA34 


TEXAS INSTRUMENT 


810 Multi Copy 
impact Printer .... . 149900 


. ... .249500 
279500 


We'll meet or beat any advertised prices! 


Most ems tn stack for unmediate delivery 
Factory sealed cartons. Full manufacturer 5 guarantee 


DATA DISCOUNT CENTER 


Вох 100 135-53 Northern Bivd. , Flushing, М.Ү. 11354 
Visa e Master Charge e N Y S residents add Sales Tax 
Spi t OB NY 


Phone Orders Call 212-465-6609 
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Speed is the essential dif- 


ference between machine- 
language and BASIC 
Adventures. 


hallways and darkened dungeons of 
Voodoo Castle. There is a juju man, a 
kachina doll (a likeness of the Count), 
a book for removing curses, and 
much more. For entertainment value, 
this one rates very high. 

e Pyramid of Doom takes you to 
an unexplored pyramid somewhere in 
Egypt. You have the key and can 
begin the search for a treasure under 
the watchful eyes of an ever-present 
nomad. This one is so good that after 
two weeks, I still haven't solved even 
a portion of it. . . yet. 

e Ghost Town is an Adventure 
with a Western theme that has all the 
mystique of a John Wayne epic. The 
puzzle is one of the most rewarding 
and entertaining of Scott's nine Ad- 
ventures. The maze is an authentic 
ghost town complete with saloon, 
hotel, jail, boot hil and an out- 
rageous piano-playing ghost. This 
one is great fun. 


Greg Hassett's Adventures 

Of note to Adventure shoppers are 
the differences between the machine- 
language versions of Ádventure and 
BASIC-language versions. The latter 
are appearing on the market in ever- 
increasing numbers. Speed is the 
essential difference. To most players 
of Adventures, the difference in ex- 
ecution time is of little importance. 
To the Adventure cultist, however, 
speed is everything. With this in 
mind, the authors who write Adven- 
tures in BASIC, ever in the shadow of 
Scott Adams and his beginnings in 
BASIC, are one by one graduating to 
machine language, blinking cursors, 
and (blinding) speed. Опе such 
author is Greg Hassett. 

Greg is a 13-year-old schoolboy 
from Chelmsford, Massachusetts. His 
eye for detail and wry writing style 
have placed his Adventures in direct 
comparison with those of Scott 
Adams. This is unfortunate for two 
reasons, Greg's work is often judged 
unseen and dismissed due to his age 
or the fact that most of his program- 
ming has been in BASIC. When cri- 
tiqued on their own merit, however, 
the Hassett Adventures stand up well 
in both entertainment and value per 
dollar. 


€ Journey to the Center of the 
Earth is a perky little trip into the in- 
terior of our planet. The earthdigger 
in which you are riding gets a busted 
Gonkulator, and you have to find a 
new one (or something to replace it 
with) somewhere in the maze of tun- 
nels in which you find yourself, Giant 
bugs and treasure make this 
beginner's game interesting. 

€ House of the Seven Gables pits 
you against a wicked witch in a 
haunted house. More complicated 
than its predecessor, this program 
will be deadly to those who take its 
puzzle lightly. Unique objects of 
value and scenes of persona! combat 
give a player his money’s worth with 
this one. 

Ф Atlantis: If undersea is where 
you want to be, this one is for you. 
Personal combat is taken one step 
further with the guardians of trea- 
sures being fierce sea creatures. The 
entire Adventure is done under 
water, and it’s a lot of fun. Whirl- 
pools and octopi and denizens of the 
deep await you here, 

Ф Sorcerer's Castle allows you to 
challenge the evil sorcerer on his own 
turf. Well, if you can find your way 
out of the woods, you'll be just in 
time to fight and may even confront 
the evil sorcerer personally. Treasure 
abounds here, with ample puzzlement 
{о please even the most demanding 
Adventure enthusiast. 

Ө In Enchanted Island, magic and 
mystery join hands to present an Ad- 
venture of worth, The highly dif- 
ferent flavor of this program would 
be spoiled by the presentation of any 
details in this review, It is the author's 
most challenging Adventure written 
in BASIC. 

Ф Enchanted Island Plus: Like 
Scott Adams, Greg Hassett also 
quests for the increased speed offered 
by a machine-language Adventure. 
This program has it all—speed, blink- 
ing cursor, and an increased number 
of locations. This Adventure is a 
must buy. 

€ Mystery Mansion summons you 
in a dream to come solve the mystery 
of a haunted mansion. Good pace 
and colorful descriptions are the sell- 
ing points for this Adventure. It is a 
fast, well-written machine-language 
Adventure, and it should especially 
appeal to younger Adventure fans. 
Ә World's Edge gives you a future 
where the Earth’s pollution count has 
finally reached a critical level. You 
can save the planet from extinction 
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National Microsoftware Producers 


ANNOUNCES 


УТ5/80” 


Video Typing System for 8080, 8085 апа 27805 і 
PROFESSIONAL QUALITY | 

WORD PROCESSING PACKAGE FOR 
CP/M* COMPATIBLE MICROCOMPUTERS 


o 


‘SOFTWARE HARDWARE PACKAGE 


e CP/M COMPATIBLE е OPERATES ON 8080, 8085 % REPLACEMENT KEYTOPS 
AND 280 MICRO- COLOR CODED BY 
e EASILY OPERATED BY COMPUTERS WITH 48K FUNCTION 
OFFICE PERSONNEL MEMORY 
* MANUAL WITH 
e CONTAINS ALL e CHOICE OF 5" OR 8" EXTENSIVE GRAPHICS 
PROFESSIONAL WORD ` FLOPPY DISKETTES DESIGNED FOR THE 
PROCESSING FEATURES FIRST-TIME USER 
Ф REPLACEMENT KEYTOPS 
e PROMPTS ON SCREEN PROVIDED FOR MOST ө SELF STANDING MANUAL 
GUIDE USER THROUGH CRT's IN EASEL BINDER 
FUNCTIONS 
e SUPPORTS SERIAL AND | € SPANISH, FRENCH, 
e COMPARABLE TO DEC, WORD QUALITY GERMAN, DUTCH 
NBI, QYX, WANG... PRINTERS (DIABLO, NEC, VERSIONS AVAILABLE 


SOLD THROUGH AUTHORIZED DEALERS AND DISTRIBUTORS ONLY 
O.E.M. INQUIRY INVITED 
SUGGESTED RETAIL PRICE $549.00 


NATIONAL MicROSOFTWARE PRODUCERS, INC. 
3169 FILLMORE STREET 

San Francisco СА 94123 USA 
415-346-7025 TELEx 171790 


AIDES HOU OZ=-Vuumnaozwys ovog 


е CP/M is а зены ето agoma otf Digital Вивиан 
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SUPERBRAI 


Р 1 


LI 


8 
i — 

E €^, 
ا‎ Тез) 


Е ЕЗ. w З 


32K or 64K (Double or Quad Density units 
available}. Uses two 2-80 CPU’s, Commercial- 
type terminal with 12" monitor. Dual double 
density minifloppies. Over 350 kilobytes of 
storage (twice that with quad density drives). 
Two serial RS232 ports, 1/0 ports standard. 
Expandable with optional S-100 5-100 inter- 
face. Comes with CP/MTM 2.2 oparating sys- 
tem. MiniMicroMart includes BASIC inter- 
preter and can supply a wide range of CP/M 
Development and Application software. 


w/32K Double Density, List $2995. $2685 
w/64K Double Density, List $3345 ..... $2883 
w/64K Quad Density, List $3995 . ..... $3595 
64K Special Quad Version ............ $3396 


INTERSYSTEMS 


formerly ITHACA AUDIO 


DPS-1, List $1795 


Call for Price! 


The new Series ІІ CPU Board features a 4 MHz 
2-80А CPU and a full-feature front panel. 20- 
slot actively terminated motherboard, with 25 
amp power supply (50/60 Hz operation, incl. 
cfm fani. 

COMPLETE SYSTEM with InterSystem 64K 
RAM, 1/0 Board w/priority interrupt and 
double density disk controller board. Full 1-year 
warranty, List $3595 


HEWLETT-PACKARD 


F.0.8. shipping point. AN prices subject to change and all 
offers subjact to withdrawal without notice. Advertised prices 
аге for prepaid orders. Credit card and C.0.0. 2% higher. 
C.0.D, may require дәреті, 


— WRITE FOR FREE CATALOG — 

E m т 
MiniMicroMart 
1618 James Street 
Syracuse, NY 13203 (315) 422-4467 


168 December 1980 © BYTE Publications Inc 


with 2.2 kg of APC-80 located on a 
small distant planetoid. However, the 
element is considered holy by the in- 
habitants of the planetoid, so a fight 
is imminent .... This is by far the 
most imaginative plot from Greg, 
who seems to love to add combat to 
his Adventures. It is also another of 
his machine-language Adventures. 


Radio Shack Adventures 

ө Pyramid 2000, the first Adven- 
ture from Radio Shack, is a machine- 
language scenario set in Egypt. You 
explore the pyramid for gold and 
glory without the scrolling or blink- 
ing cursor that hallmarks other 
microcomputer Adventures. Still, the 
authors have managed to work a 
much-used theme to its maximum, 
drawing a fairly complex and enter- 
taining puzzle. 


Ө Haunted House, like its cousin 
Death Dreadnaught, deals not with 
gold or glory, but survival. Once in- 
side the house, you are pitted against 


unseen enemies with awesome teleki- : 


netic powers. Levitating knives and 
eerie occurrences await the Adven- 
turer here. Produced for Tandy Cor- 
poration by Device Criented Games 
of Dallas, this is an excellent offering. 


The Microsoft Adventure 

Microsoft Consumer Products, a 
sibling company to the Microsoft that 
has written so many versions of 
BASIC, has a very heavy version of 
Adventure available on disk only 
(most Adventures are supplied on 
cassette tape). It is reputed to be a 
copy of the original Adventure writ- 
ten by Crowther and Woods Юг the 
Digital Equipment Corporation 
PDP-10. The original Colossal Cave 
is there, and there is ample room on 
the floppy disk for the over 400 elo- 
quent descriptions. 


The Programmer's Guild 
Adventures 

One of the newest of the Adventure 
publishers is a little company called 
The Programmer's Guild. It dis- 
tributes three adventures written by 
independent authors. Lost 
Dutchman's Gold and Spider Moun- 
tain are by Teri Li, and Death Dread- 
nought was coauthored by Biff and 
Spudd Mutt [pseudonyms, I 
hope... . GW] of Device Oriented 
Games. 


Ф Lost Dutchman's Gold is а Wes- 
tern Adventure. In the Superstition 
Mountains of Arizona, you accom- 
pany the ghost of Backpack Sam, a 
grizzled old former prospector, who 
knows the secret of the Lost Dutch- 
man’s mine. There are Indians, a 
stubborn mule, a ghost town, and the 
Superstitions, dark and mysterious, 
to keep you spellbound throughout 
the simulation. 

Ф Spider Mountain Adventure is a 
classic Dungeons and Dragons type 
Adventure that employs Shelob, a 
giant spider, as guardian of the many 
treasures of Spider Mountain. Armed 
with only a crossbow, you face orcs 
and spiders in the maze of tunnels 
under the mountain. 

€ Death Dreadnought, rated R by 
its own publisher due to extreme de- 
scriptions of violence, pits man 
against an unseen horror that has 
devastated an entire alien battle- 
cruiser. Аз the last living human оп 
board, the Adventurer is required 
merely to escape. This, however, is 
no small task with a killer on your 
trail and an unsolved maze before 
you. This one is not for the squeam- 
ish or faint of heart. 


Mad Hatter Adventures 

Mad Hatter Software, which began 
as a distributor for the Hassett Ad- 
ventures, recently launched two titles 
of its own. 
ө Sleuth is a detective story, а 
whodunnit Adventure with graphics 
and sound. The graphics consist of 
video maps of where you are, and the 
sounds are the primitive tink-boop 
sounds that characterize early sound 
effects for the TRS-80. 
€ Quest uses the same graphics and 
sound techniques as Sleuth but is 
more of a fantasy Adventure. Neither 
held my attention the way the other 
Adventures reviewed did. Plotlines 
are thin and seem to be built around 
gimmickry rather than solid plots and 
programming. 


How to Write an Adventure 

Adventures are, first and foremost, 
puzzles. You (the Adventure author) 
must be prepared to satisfy the Ad- 
venturer's lust for the unsolvable, 
while at the same time making it easy 
enough for the novice. 

Choose a recognizable theme. In 
Spider Mountain, for example, it is 
evident that the Mountain is the goal, 
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, miney, mo? 


8 perfect 
gift for thai 
arban cowg 


Maybe this'll 


help me choose 


a career... 


| could 
use MU IO 


select my staff. 


Should I 
buy stock 


y This тау put 

the Godfather 

out of business. Y Brilliant! | 
Like a window 
into the future. 


Whatever 
happened to 


септе, meenie, qu PT 
| € ^ 


It must use 
another | If only | Р 


Bayesian, 
my heart | weighted factor 
would stop А analysis, and... 


World 1 

rather have 
Winston's millions 
or Billy Joes 
lave? 


Нтттт.../ 
could Бе 

my ticket 

to ihe Boardroom., 


Can't any 
of these people 
afford $29.95? 


or commodities 
in this economy? 


When DecisionMaster speaks everybody listens. 


Let's face it. We all have to make decisions, Decisions that can change our lives. Decisions that can 
make us happy or unhappy. Decisions that could win us fame or fortune. Now, DecisionMaster 
сап help you make the best decisions of your life. 

Use Bayesian theory to peer into the fulure...even if you've never heard of the Bayes’ Rule. 
Do a complete weighted factor analysis. . without knowing what one is. Use discounted 
cash flow to compare investment alternatives without bothering with present value 
tables. These and other sophisticated theories that were once the exclusive domain of 
professors and top business executives are built into DecisionMaster's algorithms... 
so you can use them at the touch of a key! | 

DecisionMaster is easy to use. It features: 

“А fully documented manual developed by an authority in the field. 
* A unique program-controlled cross reference system. 
* A powerful formatted-screen data entry system. 

You'll use DecisionMaster in hundreds of routine decisions, 
as well as more important ones such as* Buying a house 
e Changing jobs» Selecting investment* Evaluating insur- 
ance policies * Expanding product lines* Leasing vs. 
purchasing. | 

If you buy only one computer program this year, 
make it DecisionMaster. And when it speaks, 
listen. 
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The System X8000 MICRO-MINI'" based on 
the 18-54 Zilog 28000 processor is available 
for Immediate delivery. 


FEATURES (partial 1150) 

* Zilog 28000 CPU 

e Intel Multibus compatible 

* Unique memory management system 
allows up to 16 megabytes of memory 

е Optional 9511 arithmetic processor 

е level vectored + non-maskable interrupts 

e Two programable limers 

е On-board monitor ROM option 

е Full "Multimaster" capabilities allow multiple 
processors and/or DMA devices on the 
same bus 

e Flexible and/or hard disk controller 

e Powerlul disk-based operating sysiem 

. MENT boards: 16K, 32K, 48K. 64K, 96K, 

e 15-5101 backplane 

є Heavy-duty switching power supply 

e Indusinal quality throughout 


Prices start trom $998. System discounts. 
Сай for prices on complete custom systems. 


SYSTEM X9020 


(CPU Manual 519.85) 


$ 41 y5 Жо Tre SUPERMICRO“ 
READY TO RUN 
SYSTEM FEATURES (регии іні) 
Pastel MICROENGINE* X $000 
» f bir P-code CPU 
* HE byles ПАМІ DMA 
* Floppy disk controller (55 oc GS} 
» Flogiimg pomi hardwire (IEEE вімкілгі) 
* Systern software with enhancements 
е 2 serial, 2 рага 
е Pascal compsler ішкі editors, file manager, 
CPU & memory disgnosics, symbolic Pascal dabugger, 
baker, ийт and more 


Floppy Dish Drives (2) 

* hM combined memory 

e Double density, single sided 
а Siandard В” deketies 

a Sime track 1o track 


j $900* 


With CPU 


MODEL X-920 
DISPLAY/EDIT TERMINAL 


"LIMITED TIMF cash price. 10% DOWN guarantees 
priority. Master Charge & VISA cards accepted, 
System discounts 


АОМЗА- plus RG graphics (512x256)...$1995 
МЕС Spinwriter 5510 ог 5530 w/irac 2895 
Anadex DP-9500 printer (BOdpl)............ 1595 
Х-912 САТ (loss 18 function keys) 

Р-Е 550 CRT ("Bantam") 

Siemens standard 8" drive (ss/sd-dd) .... 


312 684-3183 
™ COMPUTEX 


Microcomputer Syalema 
STIG Orarel, Chicago, IL 40637 
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So, as the game begins, we leave the 
campsite, hiking as fast as we can for 
the mountains we see in the distance. 
An hour or so of looking for a way to 
find the treasure on the mountains 
soon convinces us that the goal must 
be inside or possibly under the moun- 
tains. In fact, the author has 
sidetracked us away from the real en- 
trance to Spider Mountain, but this is 
OK as long as it is enjoyable and 
related to the rest of the Adventure. 

Clues and equipment may be scat- 
tered throughout the theme area. 
Their locations should not be obvious 
to avoid easiness, but they should 
also not be impossible to find. Avoid 
highly complicated situations; they 
interrupt the flow of your game. 

Several minor or subtheme areas 
will spice up the game. It is not 
necessary to provide a lot of memory- 
consuming action in the lesser areas; 
however, nobody likes an empty 
room (desert, etc), so at least put 
something there for your player's 
trouble. 

Scott Adams’ use of subtheme 
areas in Strange Odyssey is one of the 
best examples of this concept. By 
breaking his Adventure up into dif- 
ferent worlds, each with its own com- 
plications and dangers, Scott effec- 
tively entertains his audience without 
frustrating them. Some of the dif- 
ferences among the stargate worlds of 
this Adventure are deadly, but not to 
the point of aggravation. 

Make sure that your overall theme 
does not duplicate an Adventure 
already in existence. Both Adams and 
Hassett have extensive lines of 
Adventure scenarios. Mad Hatter 
Software and The Programmer's 
Guild, which have only a few Adven- 
tures each, are both planning more. 

Research your settings. Make sure 
that your locations ring of authentici- 
ty and that your descriptions are ac- 
curate; otherwise, your reader will 
spend more time criticizing than play- 
ing. 

Be certain that your Adventure has 
a large enough vocabulary to func- 
tion well. If you add radical words to 
your vocabulary, be sure that provi- 
sions are made for giving clues about 
them to your player. 

Be innovative. Don’t wait around 
for someone else to do it. Introduce 
new features into your game. Make 
your Adventure unique in the 
marketplace. 

Above all, be entertaining. Your 
audience will come back for more and 


more if you give them their money's 
worth each and every time they play. 

Adventure is the product of imag- 
ination appealing to imagination, It is 
not just the puzzle, or the theme, or 
the nonplayer characters and their 
personalities. It is a verbal tapestry of 
interwoven phrases that whisk you 
away to magical kingdoms of the 
mind. The computer becomes a tool 
of reaching that conveys you where it 
will. You go along eagerly, breath- 
lessly, awaiting what comes next. 

Such are the worlds created by Ad- 
ams, Hassett, Li, and all the Adven- 
ture writers who have not yet been 
argen Y What they have in store 

r us next is anyone's guess. But I bet 
it's well worth waiting for. m 


Scott Adams Adventures are 
available on cassette tape for the 
24 K-byte Apple II or Apple П 
Plus, the 48 K-byte Apple I] with 
disk, the 16 K-byte Radio Shack 
TRS-80, and the 16 K-byte Exidy 
Sorcerer. Write: 


Adventure International 
POB 3435 

Longwood FL 32750 
(305) 862-6917 


The Programmers Guild Ad- | 
ventures are available on cassette 
tape or floppy disk for the 16 
K-byte TRS-80. For information, 
write: 


The Programmer's Guild 
POB 66 

Peterborough NH 03458 
(603) 924-6065 


The Greg Hassett Adventures 
are available on cassette tape for 
the 16 K-byte TR5-80 from: 


Adventure World 
POB 914 
North Chelmsford MA 01863 


Microsoft Adventure is 
available on floppy disk for 32 
K-byte TRS-80 and Apples from: 


Microsoft Consumer Products 
400 108th Ave NE, Suite 200 
Bellevue WA 98004 

(206) 454-1315 


Radio Shack Adventures are 
available from local Radio Shack 
stores and dealers. 


DG: Realizing the H8’s Potential 


For the Engineer; Businessman; and Serious Hobbvist. 


Now Use Standard CP/M® Now 4MHz Operation 


Software The DG-ADP4 allows for operation of the 
DG-80 CPU at 4MHz while maintaining 


DG's system enhancements provide for RAM compatibility with the H17 Disk System. 


in Low Memory allowing the use of the widely E Y i 
xecution time of CPU intensive programs is 
accepted STANDARD CP/M. reduced to half even before utilizing the 


Now Operation in Powerful enhanced Z80 instruction set. 


Ri " ape А 

280" Code Increased Flexibility With New 

Our DG-80 Z80* based CPU opens a new M . 

world of more powerful AND efficient onitor 

languages and software. DG's FP8 monitor allows front pane! debugging 
of 8080 AND 280 machine language programs 

Powerful, Bank Selectable in either hexadecimal or octal format. Maintains 
all РАМ-8“ entry points and features. All 

64K RAM | register sets available. 

Our high capacity, low power DG-64D 64K 

RAM allows more efficient utilization of space, 

freeing your motherboard for peripheral 

interfacing. 


The DG system enhancements for the Heath H8 computer are definitely a 
| step above in price, performance, and factory support. 
THE 06-80 ZILOG Z80"BASED CPU — $249.00 (Documentation Only $25.00) 


FEATURES: States for any or all 8K blocks of memory е All 250 ROM/EPROM, RAM ө Includes many advanced features 
е Compatible with Heath" H8 hardware and software interrupt response modes available е Interrupt Acknow- for future expansion e Assembled, lested and guaran- 
а Z8) CPU — Enhanced insiructian set e Provisions for ledge and Dynamic Memory Relresh signals available ол teed ә Extensive operations manual and 280 PROGRAM- 
up to 8К ROM/EPROM and/or 4K RAM © Jump-On-Re- bus © Frequently selected options by ПІР switch or sol- MING MANUAL 

set to any iK boundary e DIP switch selectable wait derless jumper e Machined contact gold sockets for 90 DAY WARRANTY 


DG-64D 64K-$529.00 48К – $480.00  32K-$431.00 16К-5382.00  8K—5$333.00 


FEATURES: dressable to апу of 256 1/0 addresses a Up — tion. e 4 MHz operation with no wait states 
BEST RAM EVER =» Up to 64K bytes capacity Dynamic RAM — to8boardscontrollable through one 1/0 port — required e Low power consumption — | 
AVAILABLE FOR e Hardware bank selectable m 8K incra- (allows page mode operation) e On-board less than B watts e Assembled, tested, & 
menis а Software bank selectable in 16K — transparent relresh for 8080 ar 280 micro- — burned-in 
THE НВ. increments through 1/0 port e On- board processor backed up by asynchronous re- ЭО DAY WARRANTY 
bank select/CPU ROM disable port, ad- fresh upon loss of normal program execu- Documentation On 


16K CHIP SETS $49.00 


(8-4116 Type Dynamic RAMS) for OG- 32D.DG-64D, Apple", TRS-80* , 
H88/ 894. and Ре!“ 


DG-CMD1 — $29.95 | 
ROM disable роп for use with the tion wilh the DG-80 CPU and the OG-FPS | 
Heath* H8 compuler, Addressable to — hardware/hrmware package (NOT RE- | 
any of 256 1/0 ports. Allows the use ofa QUIRED FOR SYSTEMS UTILIZING THE 
full 64K of RAM when used іп conjune- 06-640 MEMORY BOARD) 


DG-FP8/DG-ADP4 — TOGETHER — $79.95 
Save on Combination Purchase — Reg. $89. 0 


DG-FP8 $69 95 Monitor / Utility package lor DG-80 CPU provides 
-= functions ol PAM-8 as well as the following: 

è Split Octal or Hexidecimal Entry and Dis- registers а Supports STANDARD CP/M 
play е 280 monitor features such as dis- provided by D-G as well as HDOS e Pro- | 
play alternate register sets, display index vides firmware support for DG-ADP4. 4 MHz 
registers, s ‘Shorthand’ display of mem- hardware ә Includes single step features 
ory contents pointed to by general purpose 

Documentation Only - $15.00 (Source Listing Not Included) 


DG-ADP4 — $19.95 


Plug-in hardware modification to allow operation of the Heath* H17 disk system with the 
06-80 at 4 MHz. Requires the use of the DG-FPB firmware package | 


3 06-320 — 32K — $339.00 — 16K — $24 
STANDARD CP/M Ver2.2 $130.00 | — ØK — $235.00 — DOCUMENTATION $12.00 | 


CP/M 15 а registered trademark of Digital Research of Paci'ic Grove. Calloria Heath. Н005 HB. HB8/89 & РАМВ are registered trademarks of Tre Heath Company 28015 à registered trademark or zog 
Corp. PET 15 a registered trademark o! Commadore Appie rs à registered trademark of Apple Computer TRS-80 15 a registered Irademark o! TANDY Corp 
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Zork and the Future of 
Computerized Fantasy 
Simulations 


P David Lebling 
14 Pelham Ter 
Arlington MA 02174 


CFS (computerized fantasy simulation) games are a 
new art form: the computerized storybook. Instead of 
reading the story, you play it. The author presents the 
story, but only as you squeeze it out of him by wit and 
brute force, It's up to you to figure out what's going on, 
and the satisfaction of doing so depends on how well 
thought out the story is. To be fun to play, the story must 
be more or less consistent and complete. To a large ex- 
tent, this means that the program that embodies the story 
must simulate the universe well. 

1 have been involved for several years with Zork, one 
of the larger and (I would like to think) better worked out 
CFS games. The authors (Marc Blank, Tim Anderson, 
Bruce Daniels, and I) have spent a lot of time trying to 
make the universe of Zork as consistent and complete as 
possible within the bounds of the space available. The 
first version of Zork was written for the Digital Equip- 
ment Corporation PDP-10; it eventually grew to strain 
even the megabyte address space of that machine. The 
game was completely rewritten for microcomputers and 
is now limited primarily by the size of a 5-inch floppy 
disk. Zork games swap data (programs and text) into 
memory from the disk as needed and therefore aren't 
limited by the size of the system's user memory. 

Standard 5-inch floppy disks store about 100 K bytes 
(some store more, some less). This works out to about 
10,000 words of English prose and a similar amount 
(about 40 K bytes) of code. This is large for a 
microcomputer-based program, but as literature it's still 
only at the short story length. 

Zork is shrunk to fit into the micro-world by running 
on a Zork-language virtual machine. This means that the 


If you are interested in playing Zork: The Great 
Underground Empire, Part I, the game is distributed 
by Personal Software, 1330 Bordeaux Dr, Sunnyvale 
CA 94086 on foppy disk for Apple Il and ТК5-80 com- 


puters. Zork games are produced by Infocom Ine, 
POB 120, Kendall Sta, Cambridge MA 02142. Zork is 


a trademark of Infocom Inc. 
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code that is running while you are playing Zork is much 
more compact than the same program would be if written 
in machine language (on a Radio Shack TRS-80, for ex- 
ample). This is because the instruction set of the virtual 
machine is tailored to CFS games. For example, the Zork- 
language instruction to move an object from one room to 
another takes just 3 bytes of storage. The other advan- 
tage is that the Zork code is machine independent; all it 
takes to move Zork to another machine is to write the 
Zork-language interpreter for that machine. Such inter- 
preters currently exist for the Apple II, PDP-11, PDP-10 
and the TRS-80. For more details about the Zork- 
language see "How to Fit a Large Program into a Small 
Machine," by Marc 5 Blank and S W Galley, July 1980, 
Creative Computing. 

Even using a disk to store parts of the game, the 
PDP-10 Zork was still too large for the micro-world. Asa 
result, we split it into two smaller, independent games: 
The Great Underground Empire, Part 1, and The Great 
Underground Empire, Part II, each of which is a self- 
contained program. There was roor left over, so we add- 
ed some new problems to round things out. 

Still, a lot of universe can fit into a microcomputer and 
disk. Zork "understands" a useful subset of English 
(mostly imperative sentences), including sentences as 
complex as "Put all of the books but the green one under 
the rug." The Zork vocabulary is over 600 words and in- 
cludes 100 verbs. A parser this powerful is a good-news/ 
bad-news proposition. On the one hand, such a parser 
makes possible the implementation of subtle and realistic 
problems. When the most complicated sentence you can 
understand is "Drop uranium," you are limited to pro- 
ducing certain types of situations. If you can say "Tell the 
Robot ‘Put the uranium in the lead box'," then the game 
can become more interesting. 

Zork has a fairly complicated parser for imperative 
sentences. It endeavors to reduce its input to a construc- 
tion of: 


< verb > < direct object > < indirect object > 


where the objects are optional. Prepositions are folded in- 


GO 16-BIT NOW — WE HAVE MADE IT EASY 


8086 


8 Mhz. 2-card CPU Set 


WITH 86-DOS?* 55095 


ASSEMBLED, TESTED, GUARANTEED 


With our 2-card 8086 CPU set you can upgrade your 280 8- 
bit S-100 system to run three times as fast by swapping the 
CPUs. If you use our 16-bit memory, it will run five times as 
fast. Up to 64K of your static 8-bit memory may be used in the 
8086's 1-megabyte addressing range. Aswitch allows either 4 
or 8 Mhz. operation. Memory access requirements at 4 Mhz. 
exceed 500 nsec. 

The EPROM monitor allows you to display, alter, and 
search memory, do inputs and outputs, and boot your disk. 
Debugging aids include register display and change, single 
stepping, and execute with breakpoints. 

The set includes a serial port with programmable baud rate, 
four independent programmable 16-bit timers (two may be 
combined for a time-of-day clock), a parallel in and parallel out 
рой, and an interrupt controller with 15 inputs. External power 
may be applied to the timers to maintain the clock during 
system power-off time. Total power: 2 amps at + 8V, less than 
100 ma. at + 16V and at -16V. 

86-DOS™, our $195 8086 single user disk operating 
system, is provided without additional charge. It allows 
junctions such as console VO of characters and strings, and 
random or sequencial reading and writing to named disk files. 
While it has a different format from СР/М, it performs similar 
calis plus some extensions (CP/Mis a registered trademark of 
Digital Research Corporation). Its construction allows relative- 
ly easy configuration of VO to different hardware. Directly 
supported are the Tarbell and Cromemco disk controllers. 

The 86-DOS^" package includes an 8086 resident as- 
sembler, а 780 to 8086 source code translator, a utility to read 
tiles written in CP/M and conver them to the 86-DOS format, а 
line editor, and disk maintenance utilities. Of significance to 
280 users is the ability of the translator to accept Z80 source 


code written for CP/M, translate this to 8086 source code, 
assemble the source code, and then run the program on the 
8086 processor under 86-DOS. This allows the conversion ol 
any ZBO program, for which source code is available, to run on 
the much higher performance 8086. 

BASIC-86 by Microsoft is available for the 8086 at $350. 
Several firms are working on application programs. Call for 
current software status. 

All software licensed for use on a single computer only. 
Non-disclosure agreaments required. Shipping from stock to 
one week. Bank cards, personal checks, CODs okay. There is 
a 10-day return privilege. All boards are guaranteed one year 
— both parts and labor. Shipped prepaid by air in US and 
Canada. Foreign purchases must be prepaid in US funds. 
Also add $10 per board for overseas air shipment. 


8/16 16-BIT MEMORY 


This board was designed for the 1980s. It is configured as 
16K by 8 bits when accessed by an 8-bit processor and 
configured 8K by 16 bits when used with a 16-bit processor. 
The configuration switching is automatic and is done by the 
card sampling the “sixteen request” signal sent out by all S- 
100 IEEE 16-bit CPU boards. The card has all the high noise 
immunity features of our well known PLUS RAM cards as well 
as "extended addressing". Extended addressing is a replace- 
ment for bank select. It makes use of atotal of 24 address lines 
to give a directly addressable range of over 16 megabytes. 
(For older systems, a switch will cause the card to ignore the 
top 8 address lines.) This card ensures that your memory 
board purchase will not soon be obsolete. It is guaranteed to 
run without wait states with our 8086 CPU set using an 8 Mhz. 
clock. Shipped from stock. Prices: 1-4, $280; 5-9, $260; 10-up, 
$240. 
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Seattle Computer Products, lnc. 


1114 industry Drive, Seattle. WA. 98188 
(206) 575-1830 
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One method of dealing with players who 
are "killed" in Zork is to resurrect them 
in a forest. 


to the verb, which allows Zork to differentiate 


> PUT BOMB UNDER TROPHY CASE 


from 


> PUT BOMB IN TROPHY CASE 


(Lines beginning with > are the player's input.) 

Similarly, adjectives are used to distinguish among 
several books, doors, or any collection of like objects. In 
conjunction with all and but, adjectives provide powerful 
constructs: 


> TAKE ALL THE TREASURES 
> BURN ALL THE BOOKS BUT THE BLACK ONE 


The parser also allows the player to be laconic, if he so 
desires. If only one object in the vicinity fits the verb he 
uses, it will be selected and the player will be informed: 


А menacing troll brandishing a bloody axe blocks all 
passages out of the room. 

> KILL TROLL 

(with sword) 


OWNERS 


UPGRADE your H9 tor a traction of the 


cost of a new terminal with these features. 


FLICKER FR EE $60.05 KIT $70.95 ABSEMBLED 


it Caiumbws would have had іс weit lor hie HÀ operating at 6090 baud, he might aot have 
discauvared Атларга, АЁ lanl yous Competes can cammunicaia with your HW eight limes 
laster 14000 Бан! wilhaut ihat a^Phbylhg /йігііб інісгішші thal сасіӛйб the acraea io Па 
ші газға grantor inan. 600 baud. Fasier lietings. Faster program euacution. Eight limus 
lanier. 


CURSOR CONTROL 42985 KIT $3495 ASSEMBLED 


Why ilmil pour pulpet іп eoamculise linea 5l your larminal? CURSOR CONTROL al. 
джа Your cómpstsr io move [hà Euro anhywhara ойл the $2rean, Аай lhet predassional 
touch ta your diapiays by ulilizivg masking ljechniquat. PFumclipme included ars; (mit, 
tlahi, up, йома, (п! and right 20 aparea, home and etane paga. 


G RA FIX 559,95 KIT $59.95 ASSEMBLED 


Сайа а whala now world fo yomr bulpul. Tha graphicel display capabilities at ПНАР1й 
allow you 16 traate ditelays mese: before gassible «n the HO. 


LOWER CASE ENTRY $28.88 ASSEMDLED 


Now phy сап өпін: lawa: сава charactara from ihe keyboard. А Shift Lech kay atiawt 
tho Keyboard to onerale os the standard HÀ Keyboard Gr lo genaralà upper and jower 
EE depending upon the Shill kep ae Aer a normal typrwritar 


LOWER CASE DISPLAY B34.77 ASSEMBLED 


Lowar tpuiu Capacities greatly improve seagabllily o^ tatmlagts modilied tor 24 Hen 


K EY С А Р5 5 92.60 SET 4 ARROWS ҰТЫМ 


These quélity сапты Ray cape have molded-in вірһатитеагіса For thel prsteational fadi. 


Full Six Month Warranty —24 Line Compatible 


NORTHWEST COMPUTER SERVICES, INC. 
8503 М.Е. 30th Ave. 
Vancouver, WA 98665 
(206) 573-8381 


CHP iy a tagitiered dcademarh OF Heath Со, MASTER CARD and VISA welcome. 
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If the meaning is not obvious, the player is asked to 
clarify, and the new input is added to the old to produce a 
complete sentence, This can go on indefinitely: 


> OPEN 

Open what? 

> DOOR 

Which door do you mean? 
> THE TRAP DOOR 


For more details on the Zork parser and internal struc- 
ture, see “Zork: A Computerized Fantasy Simulation 
Game,” by P David Lebling, Marc 5 Blank, and Timothy 
A Anderson, in JEEE Computer, April, 1979. 

On the negative side, having a clever parser means that 
the player may expect almost any concept to be 
understood. Unfortunately, only a small number of con- 
cepts can be implemented given the available space. 

Some concepts that Zork does implement are: 


® Properties: Objects can have properties or attributes, 
some of them changeable. Lamps can be on or off, 
treasures valuable or worthless, villains fighting-mad or 
peaceful. Some of these properties never change; a con- 
tainer is always a container, for example. But other pro- 
perties can change; for example, some containers may be 
opened and closed at will. 

€ Containment: Objects may have contents. Bottles can 
contain water and be open or closed. Some objects are 
transparent. Some objects must be unlocked before they 
can be opened. The capacity of an object is limited, (For 
example, a paper bag won't hold as much as a bucket.) 
€ Weight: Objects have weight. A solid gold coffin 
weighs a lot more than a newspaper. The amount a 
player can carry depends on the total number of objects 
carried and on the total weight of the objects and their 
contents, 

€ Position: An object may be in, on, or under another 
object. 

€ Vehicles: The player may be in a vehicle which is 
traveling through the locations in the game. In addition 
to the player, the vehicle may have other contents 
distinct from the player's belongings and the "contents" 
of the location. 

ê Time: Game events may be scheduled to happen at ar- 
bitrary future times. Time-bombs may go off, matches 
burn out, lanterns grow dimmer, and so on. 

© Actors: Actors are other characters who have roles іп 
the game. They may fight or choose not to. They may 
speak to the player or be spoken to, They may move 
around or stay in a particular place. 

e Fighting: The player may engage in combat with other 
inhabitants of the game. He may be wounded (affecting 
his ability to carry heavy loads), or he may kill his oppo- 
nent and retrieve the opponent's weapon. 


Every object in Zork has a pointer to its location 
(which may be "nowhere"), which is its parent; a pointer 
to the next object in the same location, which is its sib- 
ling; and a pointer to its first contents, which is its first 
child. 'Thus, a container points to its contents, and the 
contents point back to it. 

One result of this implementation is that an object can 
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Thousands of SoftwareHows"'"users agree — SoítwareHows 
products set a new standard of excellence for solution-oriented 
software. Instant installation for your system, powerful “word 
processing-like" editing facilities and consistent operating 
features make this SolutionWare" the only serious choice for 
your needs. 


Why settle for a piece 
when you can have 
the whole pie?! 


At last! An integrated system of business 
software ideal for you! 


How often have you purchased software 

only to be disappointed by its features or Cost. | Ж. Tue 
frustrated by the inability of the different қазаннан wee 
programs to work together? Are you tired | 
of entering the same data into your Рш- 
chase Ordering System when a part is or- 
dered, into Inventory when itarrives, Payables 
when it’s invoiced and General Ledger when 

it’s paid for? Can you easily link your Account- 

ing Data Base with your word processing software 

to create personalized letters, reports, notices and 
announcements?* Does your Point of Sale, Order 
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to generate personalized sales literature? 
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be in only one place at one time, Things like water, which 
can potentially be infinitely finely divided, are difficult to 
implement in Zork for this reason. Consequently Zork 
has two "water" objects; one for water in general (flow- 
ing in streams, filling reservoirs, leaking from pipes) and 
one for water in the player's possession (in a bottle, for 
example). In handling water, the general sort always 
eventually ends up as the specific sort, and exceptions 
aren't tolerated: 


> FILL BOTTLE WITH WATER 

The bottle is now full of water. 

> POUR WATER 

The water spills to the ground and evaporates. 


Another aspect of containment involves problems of 
weight and capacity. The weight of an object must 
always be the sum of its own weight and the weight of its 
contents. Naturally, each of the contained objects has its 
weight calculated the same way. On the other hand, the 
volume of an object is filled only by the size of the objects 
directly in it. 


LOOK 
You are in the magic boat. 
The magic boat contains: 
A shovel. 
A lamp. 
A solid-gold coffin. 
The solid-gold coffin contains: 
A brown sack. 
The brown sack contains: 
A lunch. 
А clove of garlic. 


Of course, containers have other properties, They can 
be open or closed, opaque or transparent, locked or 
unlocked. 


> INVENTORY 
You are carrying: 
A glass bottle. 
The glass bottle contains: 
A quantity of water. 
> DRINK WATER 
I can't reach the quantity of water. 
> ОРЕМ BOTTLE 
Opened. 
2DRINK WATER 
Thank you very much. I was rather thirsty. 


The concept of a surface is implemented as a special 
kind of containment. Objects which have surfaces on 
which other objects may sit are actually containers with 
an additional property of "surfaceness." 

Vehicles are an even more specialized case of con- 
tainers. А vehicle has a property called the action proper- 
ty that is allowed a chance to give special handling to any 
input of the player. For example, a spaceship vehicle 
might want to restrict the player's movement during the 
acceleration phase of a flight or prevent him from taking 
objects that are outside the ship. 

Possibly the most useful concept in Zork is that of 
time. Ап arbitrary event may be scheduled to occur at an 
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arbitrary time in the future: for example, the discharging 
of the batteries in a lantern is controlled in this way. 

Introducing time also introduces some problems. If an 
event is scheduled, the circumstances under which it is 
valid must be coded into it. Otherwise, the behavior of 
the game can appear nonsensical. Suppose the player 
lights the fuse on some dynamite. If he sticks around, he 
will be blown to smithereens. He runs away, only to find 
that the dynamite has apparently followed him. He still 
gets blown up because, when the explosion happens, the 
program doesn't check to see if he is still there. 

One method of dealing with players who are "killed" in 
Zork is to resurrect them in a forest. [n an early version 
of Zork, it was possible to be killed by the collapse of an 
unstable room. Due to carelessness with scheduling such 
a collapse, 50,000 pounds of rock might fall on your head 
during a stroll down a forest path. Meteors, no doubt. 

Іп an effort to introduce a little more randomness into 
what was at one time a deterministic game, we added 
fighting. The player was allowed to attack any of the 
monsters or other characters he encountered during his 
travels. The scheme we implemented is conceptually sim- 
ple. There is a range of possible outcomes for any attack, 
either by the player on a villain or vice versa. You can be 
killed outright, knocked unconscious, wounded, wound- 
ed seriously, staggered, or you can have your weapon 
knocked from your hand. 

The villain, each time it is his turn to riposte, has the 
option of parrying or turning and running (if he is not 
limited to one room, as the troll is). Some weapons are 
better against certain opponents than others. The relative 
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strengths of Diaper and opponent figure into the outcome 
as well (the player's strength is a function of health and 
progress in E game). The results are a selection of ap- 
propriate messages describing the fight as it progresses. 


> KILL THIEF WITH SWORD 

Clang! Crash! The thief parries. 

> AGAIN 

The thief receives a deep gash on his side. 

> KILL 

The thief slowly approaches, strikes like a snake, and 
leaves you wounded. 

> ATTACK 

The thief is disarmed by a subtle feint past his guard. The 
robber, somewhat surprised at this turn of events, nimbly 
retrieves his stiletto. 

> KILL THIEF 

А good stroke! Blood wells down the thief's leg. You 
evidently frightened the robber. He flees, but the contents 
of his bag fall to the floor. 


Well, he may live to fight another day, but you 
recovered some of his booty. Fighting i in Zork is pretty 
primitive when compared to real life or even to a "melee" 
in the popular game Dungeons and Dragons. You could 
make combat more elaborate, and in fact there are CFS 
games that have gone in that direction, producing quite 
realistic "hack and slash" games. 

Possibly, the most enjoyable aspect of writing Zork 
was designing the other characters the player may en- 
counter. Zork contains various other actors, including a 
troll, a thief, a wizard, various monsters and friendly 
gnomes, and a beautiful princess, Some of these are pret- 
ty simple. The troll is basically an obstacle. He doesn't 
move but merely bars the way and must be defeated by 
force of arms. 

The thief, on the other hand, is embodied by a complex 
program. After a while, he begins to take on a personali- 
ty of his own: the slightly down-at-the-heels younger son 
of a noble family, perhaps. He is cultivated but has a 
rather nasty sense of humor. For example, his idea of fun 
is to foul up the standard Adventure maze-mapping 
technique of identifying rooms by dropping objects in 
them. When he finds a player doing that, he will wander 
ems switching objects, no doubt chuckling all the 
while: 


You are in a maze of twisty little passages, all alike. 

> DROP KNIFE 

Dropped. 

In the distance, you hear a voice saying, "My, I wonder 
what this fine rope is doing here?" 


Some actions of the thief are motivated by the charac- 
terization; he is unlikely to kill you during a fight if he 
knocks your weapon out of your hand—too well bred. 
On the other hand, maybe his thiefly reflexes will get the 
better of him.... Many of the thief/'s actions аге 
motivated by simple probability. There is a certain 
chance he will stop іп any room while roaming around, a 
certain probability that he will steal any particular object 
(high for treasures, of course), and a probability that he 
will decide to attack the player. His behavior, nonethe- 
less, can seem very realistic: Sometimes he seems to dog 
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the player, who no sooner finds a treasure than the thief 
filches it. 

There is a rich range of possibilities in producing games 
in which characters in the story (other than the player) 
act more like real people and less like monsters or one- 
dimensional villains. But the simulation of human 
behavior is still an unsolved problem in the field of ar- 
tificial intelligence. The best approximations to date have 
been the classic simulations of a  nondirective 
psychotherapist (Weizenbaum's Eliza) and of a psychotic 
paranoid (Colby's Parry). But even they would not make 
very interesting characters in a story. (These two curious 
beings actually met once, as recorded in "Parry En- 
counters the Doctor" by Vinton Cerf, in Datamation, Ju- 
ly 1973.) 

There are other, more mundane areas in which Zork 
could be extended. For example, take a simple concept 
like clothing. If the player can reference his clothing (or 
even a magic ring he might be wearing) some interesting 
questions arise. Is there a distinction between wearing 
something and carrying something? Probably, because 
when the player says “drop all," he probably doesn't 
mean to include his clothes. Also, the existence of clothes 
probably means the definition of many parts of the body. 
You could take this to extremes: 


> INVENTORY 

You are empty-handed. 

You are wearing a diamond ring on your right index 
finger. 

You are wearing bells on your toes. 

You are wearing a coonskin cap on your head. 


Of course, if you implement clothes, there might as well 
be pockets, and backpacks, and other “different” sorts of 
containers. It would have to be defined whether the 
player can reference things inside them (what if the flap 
of the backpack is closed, for example?). What happens if 
he falls into a lake? Do the clothes drag him down? What 
about wearing a suit of armor? Clothes probably need a 
weight or need to produce a fatigue effect on the player. 

The mention of falling into a lake brings up another 
possible extension to Zork. Currently players aren't 
allowed to swim, One reason was to avoid the problems 
associated with the player’s belongings dragging him 
under. Another is the question of what happens to his 
belongings. Do they get wet? If so, do they ever dry out 
again? What about wet matches (to give one example)? Is 
wet paper still burnable? How long can the player swim? 
Can he hold his breath and swim underwater? There are 
any number of questions that have to be considered if 
such a feature is to be implemented. 

Even the addition of a run-of-the-mill object can pro- 
duce complications. In early versions of Zork, the troll's 
axe disappeared when he was killed. We finally decided 
to let the player recover it, as advances in Zork weapons 
technology removed the reason for destroying it. Un- 
fortunately, we didn't think it through. One of our best 
play testers, on hearing that "you can finally get the axe," 
immediately said, "Great, I'm going to go up to the forest 
and chop down some trees." Oops. We never thought of 
that, not to mention using the axe to chop through doors, 
split timbers, and any number of other commonplace 
uses for something we were thinking of strictly as a 
weapon. 
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The authors of Zork have thought about several possi- 
ble extensions to the Zork parser. One that has come up 
many times is to add adverbs. À player should be able to 
do the following: 


>СО NORTH QUIETLY 
You sneak past a sleeping lion who sniffs but doesn't 
wake up. 


The problem is to think of reasons why you would not do 
everything "quietly," "carefully," or whatever. Perhaps 
there should be time and fatigue penalties for doing 
things in a nonstandard way: 


> SEARCH WALL CAREFULLY 


This would take a long time (and all the while the lamp is 
burning down), possibly tiring the player out. To be fair 
to the player, he should not need to search every wall 
carefully, or walk quietly everywhere. There should be 
reasonable clues or hints as to why and where he should 
do such things. 

This long discussion of the problems of extending Zork 
is not intended to scare anyone (including the authors of 
the game). The idea is to show that apparently simple ex- 
tensions to the game have their nonobvious гатпіНса- 
tions. Of course, it would be simple to ignore them, but 
we think that the authors of a game should play fair with 
the players. Just as it's disappointing to see the wires 
holding up Flash Gordon's spaceship, it's disappointing 
to see: 
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> PUT RING ON FINGER 


I don't know the word ‘finger’. 


We authors would hardly claim that Zork is perfect in 
this respect, but we have made an effort in that direction. 
When we add something new, we try to think of how the 
player might try to use it and what verbs he might try to 
apply to it. Within the space available, we've tried to put 
most of those things in. 

All the CFS games that I have encountered are similar 
in one major respect: they are about problem solving and 
the acquisition of treasure. This is probably because a 
structure containing problems and rewards is obvious 
and easy to implement. 

It is possible to imagine games in which the goals are 
different, Some programmers in southern California have 
designed a game in which the moral choices the player 
makes have a significant impact on the game. For exam- 
ple, does the player give an old man some water? Similar- 
ly, the problem-solving idea could be shifted into 
something closer to scientific research. The player could 
be introduced into an environment where he performs ex- 
periments, ponders the results, and ultimately gains 
understanding and control of that environment. 

Innovations in form as well as content are possible. 
There are already CFS games that try to give the player a 
graphic view of his surroundings. As microcomputer 
technology advances, this will become more common, 
and the renditions will achieve higher quality: it will be 
technically feasible to have a CFS game "illustrated" by 
Frank Frazetta or Jeff Jones. On the other hand, the 
player's imagination probably has a more detailed picture 
of the Great Underground Empire than could ever be 
drawn. 1 can even recall discussions among the game's 
implementors over who should play the thief in the 
movie version. 

Another area where experimentation is going on is that 
of multiplayer CFS games. Each player (possibly not even 
aware how many others are playing) would see only his 
own view of the territory. He would be notified when 
other players enter or leave the room, and could talk to 
them. There was briefly a multiplayer version of the 
PDP-10 Zork several years ago, and today there is a 
"Multiple User Dungeon" at Essex University in England. 

There are major problems, however. One is producing 
problems that are compatible with different numbers of 
players (from one to, say, a dozen). If it takes five players 
to solve a problem (one to hold the light bulb and four to 
turn the ladder?), what happens if only two people are 
playing? The other problem, as far as the microcomputer 
owner is concerned, is that few can afford an unlimited 
number of machines or even video monitors to accom- 
modate so many players. 

CFS games as an art form can continue to grow as long 
as their medium continues to grow. Zork is already con- 
stricted by the size of today's microprocessors (it was 
large even on the PDP-10), but the new generations of 
16- and 32-bit machines offer the opportunity of enor- 
mous further growth. The possibilities of new concepts, 
new milieux, and new purposes are enormous. We would 
like to think that it will not be long before authors view 
such scenarios as just another medium of expression. 1 
find the prospect exciting because I enjoy playing CFS 
games as much as writing them. 8i 
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Today one dollar buys 
^ of a business phone call. 


Today one dollar bu 
6^ readers who actual 
your sales message. 


y see 


As your selling dollar buys 
less and less, it pays more and 
more to advertise in 
McGraw-Hill magazines. 


Ав prices keep going up and up, 
McGraw-Hill magazines help 10.8 million 
decision-makers keep costs down. 

For example, Chemical Week told 
chemical processing managers and pro- 
fessionals how exports credits could 
lower their debt-servicing costs. And 
Engineering News-Record showed the 
construction industry how to cope with 
the destructive effects of the 1981 federal 
budget. 

By helping 10.8 million readers solve 
their inflation problems, we help you 
solve yours. 

oday, the price of reaching one 
potential customer in McGraw-Hill 
magazines is only 16*.! This compares to 
a cost of $6.07 for sending a business let- 
ter? over $3.50 for a business phone call, 
and an in-person sales call which, believe 
it or not, now costs $137.02.4 

In times like these, when everything 
costs more, you may be tempted to 
spend Jess on your advertising budget. 
But our Laboratory of Advertising Per- 
formance (LAP) Report #5262 demon- 
strates that “Industrial companies that 
maintained or increased their advertising 
expenditure during the 1974-75 recession 
enjoyed higher sales growth than those 
that cut advertising.” Write 1221 Avenue 
of the Americas, New York, N.Y. 10020 
for LAP Report #5262 today. And let us 
help you make your advertising more 
efficient, as the price of all other selling 
tools becomes more expensive. 


iUne rcader-mied impression m the average McGraw-Hill publication. 
The Dartnell Institute и Business Rescarch, Telephone Marketing" 
by Murray Roman, Р 87, McGraw-Hill 1976. ‘Laboratory of Advertising 
Performance Report 88013,5. McGraw. Hit Research. 
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Character Variation in 
Role-Playing Games 


Editor's Note: This issue is concerned 
with Adventure and iis variants. Some 
Adventure enthusiasts will claim that 
games like Automated Simulations’ 
Morloc's Tower (see a review of this game 
on page 84) are not really Adventures. To 
see that this is rightly so, contrast this arti- 
cle by Jon , creative director for 
Automated Simulations, with the Adven- 
ture article, "On the Road to Adventure," 
by Bob Liddil (page 158). 

But this is not to say that the Dunjon- 
quest games and an increasing number like 
them are not "as good as" the more conven- 
tional command-and-answer Adventure 


games. Rather, they emphasize a different 
set of values that capture the player's im- 
agination in another, equally engaging 
way. Players of Dungeons and Dragons 
and other role-playing games will find a lot 
of the Dungeons and Dragons philosophy 
used in Automated Simulations’ Dunjon- 


quest games. Unlike Dungeons and 
Dragons, however, computer-aided games 
of this sort have the advantage of running 


in real time. A fight that could take 15 | 


minutes to resolve in Dungeons and 
Dragons will only take 10 seconds to 
resolve with these games, so you'd better be 
fast on your keyboard! . . . .GW 


The peculiar attraction of 
Dungeons and Dragons, Tunnels and 
Trolls, Traveller, and other similar 
games stems, 1 believe, from two 
things: open-endedness and role- 
playing. Anything can happen: as a 
player in such a game, you may be at- 
tacked by 1,000 goblins or a jealous 
lover, contract a disease, acquire a 
new suit of armor, or inherit one hun- 
dred dollars—er, gold pieces. Апу- 
thing can be done, from fighting a 
dragon to begging a wizard's forgive- 
ness, from besieging a castle to kiss- 
ing a frog. And it never stops, except 
temporarily: there is no final victory, 
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There is no role-playing 
in games of the Adven- 
ture/Zork family. 


no point to playing except playing, 
and no ultimate aim except the con- 
tinuing development of your "char- 
acter"—the alter ego who stalks the 
imagined landscape in your stead. 

Even microcomputers in a fraction 
of a second can make complicated 
calculations that would take a 
Dungeons and Dragons referee 
minutes of page-turning and piles of 
charts. However, no computer games 
can handle all the aspects alluded to 
above as well as the best-run noncom- 
puter games, Computer-based games 
can therefore be grouped according to 
which aspects they emphasize and 
which they ignore. 

There is no real role-playing, for 
instance, in the Adventure/ Zork fam- 
ily: the protagonist is just you in a 
strange setting. Games of that sort 
concentrate on the perceived open- 
endedness of action: not only is 
there a multitude of command op- 
tions available (typically far more 
than Dunjonquest’s eighteen or so), 
but also they are not made known to 
you except by trial and error. It can 
be quite challenging to find the right 
key, the right moment, and the right 
command necessary to insert it in the 
right lock; but once you do, the door 
will open—always. Thus, a game like 
Adventure is really a puzzle that, 
once solved, is without further in- 
terest. 


Character Variation in 
Dunjonquest 

The Dunjonquest series employs a 
different approach. For one thing, sit- 
uations are primarily defined graph- 
ically, not textually: you see the situ- 
ation rather than just being told 
about it. More to our present pur- 
pose, while some Dunjonquest 
games, like Morloc's Tower, have a 
specific object (finding and slaying 
the mad and elusive wizard Morloc), 
there is an open-endedness of result in 
all of them on the micro level (if 
you'll excuse a small pun). Generally 
speaking, there are no "right" 
answers; the outcome of events is 
probabilistic, not predetermined. 

Brian Hammerhand, the assigned 
alter ego/protagonist of Моғіос 5 
Tower and The Datestones of Ryn, 
can, for example, slay a dire wolf 
nine times out of ten, but on any par- 
ticular occasion he may survive the 
encounter unscratched, or limp away 
badly mauled and out of breath—and 
there is also that tenth time. 
Moreover, the exact outcome of any 
encounter depends both on the tactics 
you choose and on the specific traits 
of your surrogate character. The ex- 
perience is different every time you 
play and quite different with each 
new character you take on your 
adventure. You are role-playing: get- 
ting outside youself and into the skin 
of another (albeit imaginary) being. 

In The Temple of Apshai, Hellfire 
Warrior, The Cliffs of Tyyr, and 
others in the Dunjonquest series, six 
traits or attributes are used to 
distinguish Samson the Strong from 
Cugel the Clever, and Dorgon the 


Tha unique 
and valuable ^ 
components of the MicroAce 


Тһе MictoAce is not just another personal 
computer. Quite apart from its exceptionally low 
price, the MicroAce has two uniquely advanced 
components: the powerlul BASIC interpreter, and 
the simple teach yourself BASIC manual. 

The unique versatile GASIC interpreter. offers 
remarkable programming advantages: 

Ф Unique ‘ane-tauch’ key word entry: the 
MicroAce eliminates а graat deal of 
tirezome typing. Key words (RUN, PRINT, 
LIST, etc.) hava thair own single-hey entry. 

€ Unique syntax check. Only lines with correct 
syntax are accepted into pragrams. A cursor 
identities errors. immediately. This prevents 
entry af long and complicated programs with 
faults only discovered when you try to run 
them. 

® Excellent siring handling capability lakes up 
to 26 string variables of any length. All strings 
can undergo ай relational tesis (ей. 
comparison). The MicroAce also has string 
input tn raquast a line of text when 
necessary. Strings do not need to be 
dimensioned. 

Up to 26 single dimension arrays. 

FOR/NEXT loops nested up 26. 

Variable names of any length. 

BASIC language also handles full Boolean 

arithmetic, conditional expressions, etc. 

Ф Exceptionally powerful edit facilities, allows 
modification of existing program lines. 

e Aandomise function, useful for games and 
sectat codes, as well as more serious 
applications 

€ Timer under program control. 
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€ PEEK and POKE enable entry of machine code 
instructions, USR causes jump to a user's 
machina language sub- routine, 

€ High-resolution graphics with 
graphic symbols. 

€ All characters printable in 
program control. 

Ф Linas of unlimited length. 
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‘Excellent value’ indeed! 


For just $149.00 (excluding handling charge) you 
get everything vou need to build а personal 
computer at home... РСВ, with IC sockets for ай 
ICs; case; leads for direct connection to a cassette 
recorder and television iblack and white or color}: 
everything! 

Yet the MicroAce really is a complete, powerful, 
full-facility computer, matching e surpassing other 
personal computers al several times the price. 

The MicroAce is programmed in BASIC, and you 
can use it to do quite literally anything, fram playing 
chess to managing a business. 

The MicroAce is pleasantly straightforward to 
assemble, using a fine-tipped soldering iron. It 
immediately proves whal a good job you've done: 
connect it Io your TV ... link it to the mains adaptor 
... and you're ready to go. 


Fewer chips, compact design, 
volume production-more power 
per Dollar! 
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remarkable design: Ihe whole system is packed on 
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the BASIC interpréter, the character set, operating 
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equivalent to 4K bytes in a conventional computer 
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The MicroAce teach-yourself 
BASIC manual. 


Н the features of ihe BASIC interpreter mean 
little to you-don't warry. They're all explained in the 
specially-written book free with avery kil! The book 
makes learning easy, exciting and enjoyable, and 
represents a complete couse іп BASIC 
programming-from first principles to complex 
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A hardware manuat is also included with every kit, 


The MicroAce Kit: 
$149.00 with IK COMPLETE 
$169.00 with 2K 


Demand for the MicroAce is vary high: use the 
coupon to огдаг today for the earliest possibla 
delivery. All orders will be despatched іп strict 
rotation. If you are unsuccessful in constructing 
your kit, уге will repair it for a Jee af 520,00, post and 
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doubt and we have no doubt that you will be. 
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Dolt from either. Three traits (ego, 
intelligence, and intuition) cover the 
mental aspects of a character, and 
three traits (dexterity, strength, and 
constitution) cover the physical at- 
tributes. Each of these is assigned a 
number (randomly, if the program is 
creating the character) from a low of 
3 to a high of 18—the equivalent of 
rolling three six-sided dice, which is 
how such characters are normally 
created in games like Dungeons and 
Dragons. (This commonality allows 
you to bring characters from "out- 
side" into the Dunjonquest world.) 

The numerical valuation permits 
the use of charts and tables, or com- 
puter calculations, to affect or resolve 
outcomes during the course of the 
adventure. It also permits 16* = 
16,777,216 different characters, 
which is enough to allow all the 
variation you could ask for if the 
system is set up to handle it. 


Dexterity and Constitution 

In the Dunjonquest systems, 
character variation affects the game 
in many ways. For instance, in any 
round of combat between an adven- 
turer (you and your character) and a 
monster (dragon, troll, goblin, com- 
mon thug, etc), there is a chance the 
character will strike the monster with 
his sword, and a separate chance that 
the monster will strike the adventurer 
with his teeth/claws/club/bad 
breath. Dexterity, representing a 
combination of reflexes, coordina- 
tion, speed, etc, interacts with the 
adventurer's choice of weapons in а 
complex way to modify those combat 
probabilities. 

Simply put, with a dexterity of 4, 
Cleavon the Clumsy has trouble 
keeping his shield out of his own 
way; he spends much of his time 
futilely slicing the air and is an easy 
target for attacking monsters. In con- 
trast, Flash Farrad (dexterity 17) will 
hit his opponent far more often and 
will block more blows with his shield. 
Reasonably enough, since Farrad is 
better at hitting where he aims, his 
advantage over Cleavon extends to 
the amount of damage he is likely to 
do (but other factors — size of the 
weapon and strength of the sword 
arm — enter in; see the following). 

Constitution, a measure of health 
and endurance, is perhaps the single 
most important trait, since it 
represents specifically the number of 
points of damage a character can sus- 


tain before dying. A monster must do 
exactly three times as much damage 
to Steel Strongheart (constitution 18) 
to kill him as it would take to do in 
poor Ferdinand the Frail (constitution 
6). (In fact, Ferdinand is too sickly to 
pass muster in the Dunjonquest 
character-generation sequence, which 
rejects hopelessly inferior characters.) 
Furthermore, Ferdinand will tire 
(from moving or fighting) three times 
as fast as Steel. Since fatigued 
characters must rest or risk falling 
easy prey to monsters through sheer 
exhaustion, even running away can 
be hazardous to unhealthy adven- 
turers. 


Strength and Ego 

Strength measures how strong the 
character is and affects damage done 
in combat both directly and indirect- 
ly. Heavier weapons do potentially 
more damage, but not all characters 
can wield even a broadsword, and 
only the strongest can manage a 
hand-and-a-half sword one-handed. 
More directly, the nominal damage 
(obtained by a random “die roll” itself 
affected by dexterity and other fac- 
tors) done by the adventurer to the 
monster he is fighting is multiplied by 
one-tenth the strength value to deter- 
mine the gross damage done. On a 
“roll” that yields a nominal damage 
of five points, Nerdley the Not-so- 
Strong (strength 8) actually does only 
5 x .8 = 4 points of damage, while 
Manfred the Mighty (strength 16) 
would receive 5 x 1.6 = 8 points of 
damage out of the same swing of a 
sword. Strength is also part of the 
complex algorithm used to calculate 
fatigue, which is, in part, related to 
the ratio between the amount of 
weight an adventurer is carrying at 
any moment and the square of his 
strength. Stronger characters can 
manage heavier armor and more 
treasures without strain. 

Ego is a measure of mental 
toughness and willpower, In part, it 
expresses the differing reactions of 
people to stress: in a bad situation, 
Casper Milquetoast (ego 3) gives up, 
while Darvon the Determined (ego 
16) redoubles his efforts. This 
translates into an increase (for Dar- 
von) or decrease (for Casper) in the 
probability that either will strike the 
monster he is fighting; the value of 
the increase/decrease is dependent on 
the extent of their injuries. 

In Dunjonquest games in which the 
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protagonist is а magician, ego affects 
the power of a spell much the same 
way strength modifies a physical at- 
tack. In all games, ego is added to in- 
telligence to determine the success of 
a character's attempt to parley with a 
monster. Finally, it interacts with in- 
telligence in a more complex way to 
affect a character's ability to bargain 
in the [nn, Apothecary, and Magic 
Shoppe. 


Intelligence and Intuition 
Intelligence іп Dunjonquest 15 
limited to the left-brain" powers of 
logical reasoning and verbal expres- 
sion. Since it most closely represents 
that quality brought to bear on the 
game by you, the player, the 
character's intelligence affects play 


less than any other attribute. It helps 
or harms the ordinary adventurer 
chiefly in his negotiations with 
monsters or the Innkeeper and com- 
pany, and it controls the complexity 
of spells used. 

The final attribute, intuition, is the 
complement of intelligence: it covers 
real and imagined"right-brain" func- 
tions like spacial perception, ESP, 
and luck. The probability of finding 
secret doors, traps, and monsters 
lurking in the next room is directly 
dependent on the attribute of intui- 
tion, Poul the Perceptive (intuition 
15) finds secret doors with ease; Igor 
the Insensitive (intuition 5) finds traps 
only by falling into them. 

All six attributes can be subtly and, 
to the player, often invisibly affected 


by potions and magical devices, 
enhanced by experience, or decreased 
by "undead" monsters like spectres, 
shades, and such. In fact, by means of 
the subtle but significant effects of in- 
cremental alterations in each at- 
tribute, the speed and power of a 
computer allow for more meaningful 
variation in /and more objective 
evaluation of .... GW] individual 
characters than would any noncom- 
puter role-playing game yet pub- 
lished. Since monsters are even more 
complicated and individualized than 
adventurers, the variety of possible 
events and outcomes is truly mind- 
boggling. Once the hard-core fantasy 
enthusiasts realize this, even the 
referees may trade in their charts and 
tables for microcomputers. Ш 


| SciTronics introduces the first small computer based power monitor . . . 


S^ ENERGY WATTCHER " 


Now have your computer continuously measure, calculate and record your 
power consumption and cost. Receive energy reports every minute, 15 minute, 
hour, day and month period. 


e Available for TRS-80-1, Apple I! & S-100 


computers. 


e Easy installation clip-on probes supplied. 


» Compatible with Remote Controller & Real Time 


Clock for complete Energy Management System. 


* Qualify for a 1596 energy tax credit. 


Remote Controller & Real Time Clock Available 


* |nexpensive —only $295. 
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Have full computer control of up to 256 lights, appliances 
| and even wall switches without special wiring. The SciTronics 
REMOTE CONTROLLER permits direct control of the inex- 
pensive BSR remote line-carrier switches sold by Sears, 
Radio Shack and many others. 


е Controls all 256 BSR remote switches — not just 16 
Hardware driven —requires minimal software 

No ultrasonic link — prevents erractic operation 
No BSR command module necessary 

Real time, crystal controlled clock available 


The controller comes complete with full documentation, sample software 
and is designed to work with most of the popular computers including 
any 5-100 based system, TRS-BO-1, Apple 11, Heath НВ and others. 


Real time clocks are available for all of the above computer systems, 
When used with the controller, true time scheduling is realized. АП 
clocks are crystal controlled and have battery backup for accurate and 
reliable operation. Interrupts allow Foreground/Background operation 
of two programs simultaneously. Clock data includes year, month, 
date, day of week, hour, minute; and second 


Applications: 
е Make your entire home or apartment computer controlled 
* Save energy by controlling lights & appliances 
e Control security systems & alarms 


Remote switches not included 


ENERCY WATTCHER $295. 
S.100 CONTROLLER BOARD $159. 
5.100 REAL TIME CLOCK BOARD $159. 
ENCASED CONTROLLER (TRS-BO, Applelletc) 6184. 
ENCASED CONTROLLER & 

REAL TIME CLOCK (TRS-80, Apple II etc.) $269. 
APPLE ІІ CLOCK BOARD $129. 


SciTronics Inc. 


Send check or 


money order to: 523 5. Clewell St, Р.О. Box 5344 


Bethlehem, PA 18015 
(215) 868-7220 


Please list system with which you plan to use peripheral. 
Master Charge and Visa accepted. PA residents add sales 


tax. COD's accepted. 
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"APEX" NEW DS OPERATING 
SYSTEM FOR THE APPLES 


Fully Professional DOS for the Apple Il. The resur of two yeon of 
extensive development, APEX provides o complere program development 
ond file mnanagement system. A comprehensive command ser allows the 
user ro perform almoesr any imaginable disk operarian 


Conrains 20 command words. 
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@ Device handler structure for interfacing peripherals. 
The APEX package includes oll of the tools for о complere ossembly 
wage development ати high speed Iwo poss resident ossembler 
а powerful mocro editor 


The complere APEX 
ond (баай, abo includes 


with operating system, ossembler, editor 
үзіле ro mmaoinrain Ales. 


APEX RELATED SOFTWARE : 
XPLO 7 
599 FOCAL" 559 


SAVE ON APPLE II 16K | 


FREE MEMORY UPGRADE KIT 
TO 48K WITH PURCHASE ОҒ 
APPLE 11 16K 


(AT ona” 1 1 95 


INTRODUCTORY OFFER 7-80 


SAVE $300 TRS-40 Graph; 
,, us $949 2 SoftCard 
г —— OKIDATA 
MICROLINE 80 
стеу, OUR PRICE 


31499 


Drives for any Micr ocomputer 
Does not include power supply & cabinet. 


““Агазкгалаааіефаво 


MICROCOWPUER 


Yet БЫ ныи Cann 


FREIGHT FOD/FACTORY 


ASK FOR OUR 
FREE CATALOGUE | 


TECHNOLOGY 
INCORPORATED 


3304 West MacArthur 
Santa Ana, CA 92704 
(714) 979-9923 


TELEX Order Desk Only 


678-401 800-654-7222 
TAG IAIN 


Circle 126 for МТІ 


ә Command өтистиге similar to CPM® ong main frame systems. | 


Circle 127 tor Apparat 


APPLE ® ang TRS-80 ® 


NYY DVS Ow 
А new enhonced NEWDOS for the TR5-BO. 


The most powerful Disk Operonnag System for rhe TRS-80. 
designed for the sophusncored user and professionol program- 
mer who demands the ultimate. 

NEWDOS/80 is the planned upgrade from NEWDOS 2 1 
Some of the fearures are: 

e New BASIC commands for files with voriable record 
lengths up to 4095. 

€ Mix or march drves Use 35. 40 or 80 track 5" disk 
drives or 8“ disk dives, or combo. 

€ Security boot-up for BASIC or machine code applica: 
поп programs 

€ New editing commands. 

e Enhanced RENUMber that ollows relocation 

e Command chaining. 

€ Device handling for routing ro display and printer 
simultaneously 

€ DFG function: striking of D F ond G keys allows user ro 
егег a min DOS without disturb! ртн" 

e Compatible with NEWDOS 6 TRS 

€ Machine longuoge Superzap/BO 2. d $4 49 
utilities ond enhanced debug and copy. 


Disk Drive Sale! 


Cornplete with power supply 
ond chassis. 


TF-3 Shugon SA400 $339 ЖР 
Perec FO200, 40 rock ... . $379 WE “4. 
ЖІҒ 5 ААР! 851. 40 mach . o» v 


&TF 7 Micropolis 77 wack .. A | 
ТОН-1 Dual Sided drive ( 
о uoo $499 1 
TF-3M Drive Sys 2 Shugart ...$699 
„рэк Expansion System 
^-— 4 220 2 9878 ol сеннен .. .... $10 
s1 Two-Drive Coble ...,. $ 26 — a $ 99 
ce ЭЖ... MEM HS9 Microconductor 
#1 Зблоск DOSH... 98 "— pai — 
SPECIAL "90 „о "л "c E 
PRI siness РКО. ,..,..... 
Y. ” $4149 The Хялсе................ $100 
Same os ‘above bu үне нин... . 5195 
level | 22 21949 Esc S 
NEW 
ТҒ-8 80 TRACK DISK DRIVE 
Double Your Capacity 56 39 
TF-9 DUAL 80 TRACK DISK DRIVE 
Quodruple Your Copacity 57 89 
8" Floppy Disk Drive System 
for Model I 
e One SA801 Floppy 
e NEWDOS 80 


е Cable 6 Adapter 


pparat, Inc. 


4404 South Tamarac Parkway 
Denver, CO 90237 | 
(303) 741-1778 
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Pirate's Adventure 


A Short History 

Time flies. The copyright date on 
my game, Pirate's Adventure, reads 
1978. It seems like yesterday, but it 
has been two and a half years since I 
started on my Adventures... 

At the time I was working as a 
systems programmer for Stromberg 
Carlson when I was first introduced 
to the classic Adventure game written 
by Crowther and Woods to run on a 
DEC (Digital Equipment Corpora- 
tion) PDP-10. After playing for only 
a few minutes I was hooked. It took 
almost ten days of early-morning and 
late-evening sessions before I 
achieved the coveted score of 350 and 
the title of Grand Master. I had done 
it—I was a bona fide adventurer! Yet 
it seemed unfair that such а 
fascinating game was restricted to 
such an expensive machine. 

Back then, I had just gotten my 
Radio Shack TRS-80 Level П com- 
puter, and (having recently finished 
my backgammon program) 1 was 
looking for another good game to 
write. The concept of character 
strings intrigued me, and I wanted a 
game that used them. (Up to that 
point, I had programmed primarily in 
FORTRAN and assembly language, 
neither of which can handle strings 
easily.) 

Adventure seemed to fit my needs 
exactly. But 1 didn't want to сору 
someone else's program, and І was 
afraid I wouldn't get much of an 
Adventure in a 16 K-byte BASIC 
computer—especially when the FOR- 
TRAN version I played took about 
300 Қ bytes! 

I mentioned the idea of getting 
some sort of Adventure into my small 
machine to friends; fortunately, I was 
not daunted by their laughter. After 
all, I could remember when it was 
supposedly impossible to get a BASIC 
interpreter to run on an 8080 


192 December 1980 © BYTE Publicate as Inc 


Scott Adams 
Adventure International 
POB 3435 
Longwood FL 32750 


microprocessor! 

Interpreter? Did I say interpreter? 
Suddenly the idea fell into place! I 
had written many compilers and 
operating systems, Why not write an 
Adventure interpreter? This would 
allow me to write many Adventures 
and would also provide the compres- 
sion I needed to fit them into a small 


It seemed unfair that such 
a fascinating game was 
restricted to such an ex- 
pensive machine. 


machine. (Inside, I'm really а 
frustrated science-fiction writer; I 
have over 3000 science-fiction books 
in my collection but have never tried 
to write one myself.) 

So, weeks later, my initial scrib- 
blings had evolved into a working in- 
terpreter with a skeleton Adventure 
to play on it. It took some six months 
of play-testing before my first Adven- 
ture, Adventureland, was finally 
released through The Software Ex- 
change of Milford, New Hampshire, 
and Creative Computing Software, 
Thus the Scott Adams Adventure 
Series was born. 

And, at that same moment, it 
almost died, For six months I had 
been so engrossed in programming 
Adventure that my wife Alexis (who 
at the time was pregnant with 
Maegen, our daughter) started hiding 
my floppy disks around the house to 
get my attention, Once she hid them 
in the oven—boy, did she get some 
attention that time! I then decided 
that one Adventure was enough. 

Some time after that, Alexis unex- 
pectedly announced that she wanted 
to write an Adventure, and it was this 
effort that led to the Scott Adams 


Adventure given in listings 1 and 2, 
Pirate's Adventure. With her basic 
ideas, we created an Adventure that 
was different from any that had ever 
been written before. Instead of simply 
searching for treasures in this Adven- 
ture, you now had an added ingre- 
dient—a "mission." (In this case, you 
had to figure out how to build a 
pirate's ship!) This set the stage for 
many of my later mission-oriented 
Adventures that replace a cumulative 
score with a do-or-die situation, 
These include my Mission Impossi- 
ble, The Count, Voodoo Castle, and 
Mystery Fun House Adventures. 

All my current Adventures, for the 
Apple II, the Radio Shack TRS-80, 
and the Exidy Sorcerer, are written in 
machine language and run much 
faster and cleaner than the original 
BASIC versions (of which there were 
only two and a half). I probably 
would never have written these pro- 
grams in machine language if it had 
not been for the gentle nudges I 
received from a friend I've never met 
but greatly respect, Lance Micklus. 


Program Notes 

Pirate's Adventure was first sold 
commercialy to run in Level Il 
BASIC on a 16 K-byte TRS-80. Both 
{Һе Adventure-interpreter program 
(in BASIC) and a data file created by 
the Adventure-editor program were 
on the cassette tape, After you loaded 
the interpreter program, you used it 
to read the data file, an operation that 
took 20 minutes but allowed me to 
compress a lot of Adventure into very 
little memory space. 

In planning this article, І had to 
devise a means of creating the tape 
data file without using the Adventure 
editor. The BASIC program in listing 
1 provides the means. This program, 
which runs on a TRS-80 with 16 K 


Text continued on page 212 
See pages 194 thru 210 for listings 


The Talk of the'80s. 


DOPPPPPPSEEEENEEY ТТГ (IONS 


A New Medical Billing System That is Easy, and Works! 


FILL IN THE BLANKS 
The only system that works like you do. Add, change, 
or delete material right on the form (displayed on the 
video screen). It's really easier than filling in the blank 
because you can go back and type over any mistake 
you make, 


NO BATCHING 
As the information is entered, the system automatic- 
ally detects clerical errors in patient information, pro- 
cedure codes, and procedural data. Мо waiting days 
or weeks for verification. 


INSTANT ACCESS 
Up to date patient information available anytime. 
Patient files are updated everytime а transaction is 
entered. All you need to check their files is to enter 
the patient's name — no ID number. 


PRIVATE AND THIRD PARTY BILLING 
System keeps track of third party billing and insur- 
ance claims. You can bill the patient on paper while 
they are in the office! Resubmission of a claim is as 
simple as pushing a button. 


————— 7 TESGBNIGAL SPEUIFICATIONS: = 
Written in Pascal, the system runs on most any 56K or 64K micro or mini computer, The system is currently operating 
on Dynabyte, Cromemco, Onyx, Vector Graphic, and Digital Equipment Corporation (DEC) computers. Different 
systems provide 500 to 10,000+ patient capacity. 


Contact your Local computer store or 


| PROFESSIONAL 
BUSINESS 
SOFTWARE 


119 Fremont Street, San Francisco, CA 94105, (415) 546-1596 
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Listing 1: Data-tape generation program for Scott Adams’ Pirate's Adventure, written for the Radio Shack TRS-80 Model I running 
Level JI BASIC. 


6012 «wwe BE SURE AND USE A 0-60 TAPE FOR YOUR рата TAPE! ! ! ! 
Е@2@ ' ADVENTURE DATA TAPE BUILDER. BUILDER/BAS 
Є@3@ ' VERSION 1.3 (E) SCOTT ADAMS ’ 80. 

' ADVENTURE INTERNATIONAL BOX 5425 LONGWOOD FL 22750 

' PHONE (205)-8Б2-6917 
6062 ' BUILDS DATA TAPE FOR ORIGINAL BASIC VERSION OF PIRATE'S ADVENTURE 
6270 'PLEASE NOTE ON LINES THAT SUDDENLY GO TO THE 
NEXT LINE LIKE 
THIS USE (DOWN ARROW) KEY WHICH IS RIGHT ABOVE 
THE LEFT HAND SHIFT KEY ON YOUR TRS-80! 
БЙ80 DATA EB. 151, 59. 55. 5, 1. 2, 2. 200. 71. 1:80, 422, 242: 420, 340, 0, 16559, 885 
0, 50. 462, 482, 460. 0. 0. 15712, 1705. 100. 521.552. 540, 229, 220, 202. 8700. 5.482. 0. 0.0.0.1 
5712, 0, 100, 284, 0. 0. 0. 0; 8550. 0, 100. 25, БЕТ, 402. 40, 0. 6700. 0. 100, АБ, 20. GEO. 740, 220 
в090 ратазй55. 10902. 100. 25, 20, 0. 0.0, 5810. 0, 100. 8. 700. 720. 0, 0. 1086S; Я, 100, 48. 40, 6 
40, 400, 200, 9055, 8505, 25, 664, 0, 0. В, 0. 4263, B 40. 104. BEE, 0, 0, 0, 4411. 0, BO; 242, 502, 82 
0, 88. 240, 9521, 10109. 100. В. 140, 80, 500, 0. 10252. 8850, 35, 421. 846, 420, 200, 0.5162. 0 
6100 рата1@й› 129. 120. 0, 0, 0. ESOS. 0. 50, 242, 982; 820. 440. 240, 9221, 8850, 35, 482: 69, 0.0 
; 0. 15705. 0, 10. 483, 249, 0, 0. 0, 157065, 0,50. 484, 1072. 1066, 0, 0, 17661, 9150, 50. 204. 1986, 
0, 0, 0: 16711: 0, 10, 209. 1040. 1060. 500. 1100. 10872, 10050. 10. 208, 1040. 1050, 23. 0. 10867 
E110 ратая, 55. 485, 8, 0. 0, 0, 15719, 10200, 100. 8. 2. 2, 2. 2. 10200. 0. 100, 104. 0, 2, 0, 0, S550 
0, 80,452. 282, 280,1160: 0. і422, 0, 158. Б2, 60, 0, Ø: Ø, 8170» 9600. 4510, Бі. 0, 0, 0, 0, 500. 0, 
162. 22. 100, 0, 0, 0, 8170. 9500. 8100, 0. 0,0. 0. 0. 16200, 0. 4800. 104. 120. £1, 0. 0, 10507 
E120 DATAE164. 4800. 107, 100, 61, 89, Ø, 10507. 8164. 4062. 22, 0. 0. 0. 0, 647, 0,5570. 161. 205 
, 160, 180, D, 12870, 1264. E170, 181. 180. 160, 0, 0. 6502. 0. GGA, 104. 0, 0, 0, 0. 900, 0. 1529, 44 
2: 465. 440,0, 0, 7800. 0, 1529, 442, 452» 0,0, 0, 760, 9150. 182. 222. 180. 0, 0. 0. 8170. 3600 
E130 Пата! 536, 262, 242; 0. 0, Ø, 1800. 0, 1528. 262. 245. 260. 0, 0, 7800. 0. SESS; 2562, 242, 0, 0, 
Ø, 1800, 0, 5888, 252; 245. 0, 0, 0, 1950. 0, 6188: 262; 245. 541, 260. SED, 2155, 7950. 5888, 251. 0 
‚ 0. 0.0. 2400. 2, 4058. 561,0, 0. 0. 0. 2400. 0, 4068. 265. 0, 0, 0, 0,2715. 0, 4088, SEZ, 580, 109 
6140 пата100. 249, 2502. 8700. 4086, 249, S62, 108, 900. 240, E203, 8700. 4088. 248. 562, 0. 0. 0 
‚ ББ 0. 2, 4065. 102. ЕЗ, 0, 2. 0, БАБ. 0. GOES, 103, ЕВ, 0, 0, 0, БЕ 0, 0, 5887, 542, 0, 0, 0, 0. 2550, 0 
‚5587, 252» 0, 0. 0, 0, 2715, 0, 5887, 282,0, 0. 0,0, 2100, 0, 159, 582. 220. 0. 0, 0. 8170, 9500 
6150 DATAG1S7, 342, 362.0. 0, 0, 2550. 0, 6187. 345, S62, 541, 360, 380, 8505, 10050. 5461. 507, 
0. 0, 2. 0. 172, 0. 5750. 0, 2. 0. 0, D, 9400. 2, 1528. 0, 0, 2, В, 0, 3900; 0, 4108. 1145. 1012. 0, 0. 0, Б 
46. D 6450, 0, B, 0, 0, @ 2852. 0, 4510, EG. 2. 0, 0, 0, 2720. 0. 4950. 0, 0. 0, 0. 0. 9750. 0, 5114,0 
E160 DATA, 0. 0, 2. 10650, Ø, 7092, 592, 0, 0. 0,0, 2745, 0. 185, 254, 140. 9, 0.0. S156, 10564, 40 
38, 1054. 0. 0, 0, 0, G47, 17550. 4026. 1055. 0. 0, 2, 0, Б47. 17400. 4085, 522, 0. 0. 0. 0.6547. 0. 409 
5, 762, 0, 0, 0,2. 647. 0. 195. 782; 921,0, 0, 0, 2727, 0. 195,752, 261, 0. 0, 0, 2727. 0. E900, 0. 0 
E170 DRTRUO: 0, 2. 3450, 0, 1526. 602, 0. 0, 0. 0, 2725, 2. 1541. 621. Б02, 640, 520. EOD, 7853, 8250 
‚195, 782, 661. 0; 0. 0, 2727, 0, 7092, E23, 585. 303, 645, 20. 8700, 2,7092. 0, 0, 0. 2. 0, 2750. 0. 2 
00,722, 220, 0, 0. Ø, 10554. SEDO, 195, 762,61. 0, 0. 0. 2727. 2. 4050, 0, 0. 0, 0, 0, 10564. 0, 1526 
E180 DRTRSZZ, 520, 0. 0, Ø, 7800. 0. 195, 762. 540. 0. 2, 0, 8126. Вава, 195, 782. 260, 0, 0, 0. 8157 
‚ 18564. 7520. 404. 242, 1052. 59, B, 17250, 0. 4600. O, 0, В, 0. 0,452. 0, 5868, 105, 200, Б9. ED: 0, 
4553; 8700. 5869, 68. 0. 0. 0, 0, 494. 0. 1546. 146, 0, 0. 2. 0. 4820, 0, 1546, EDZ, 141, 140, 840, 0 
6190 ратав 502, Ø, 2745. 841. 840. 140, 2, 0, 8502. 4950. 5436. 802. 0. 0, 0.0. 511,0, 3496, 841, 5 
40, 140, 0, 0, 811, S302, 7366, 822. 820. 240, 4020. 0- 55205. 8200. 5861. 502. 0, 0. 0, 0. 2100. 0, 241 
1,501. 500. 140. Ø 0. 5459, 7833, 192, 742, 400. 0, 0. 0. 5170. 3500. 201, 404, 88; 420, 240, 242 
5200 DATAB1 70, 8071, 201. 404. 89. 120. 2. 2, £170, 3600. 7520. 404. 245. 0, 20, D 2737, 0, 7550. 4 
04, 912,0, 0, 0, 2738, 0,7520. 404. 29. 80. 740. 420. 5908. 9300, 7520. 404, 28, 20, 740, 120, 5910 
, 9220, 7671, 0. 0. 2. 2. 0. EDAD, 0, 4552, 205. 0. 0, 2,0, 6200, 0, 1550. 0. 0. 0. 2. 0. 6000. 0. 1510 
&210 DATAEZ, 60, 0. 0, 0, 7800, 0, 5260, 62. 2. 0, 0.0, 15000, 0, 201. 404. 88: 420. 0, 0, 8170. ЗЕ 20 
‚ 186, 264, ZED, 0. 0, 2.8170. 9600. 1539. 492. 242. 0. 0. 0, 1800, 0, 1559, 482: 480. 0, 0, 0.7904. 1 
6800, 194. 622, 200. D: 0. 0. 8170. 9600. 174. 149. 464, 140, 0, 0,8751. 0, 174, 160. 0.0.0.0 
E220 DATAS751, 0, 7800, 444, 940, 921. 952. Я, 10548. 6014. 7800. 124. 921, 0. 0. 0.7550. 2. 7800 
,424, 992, 980, 921, 0, 10552. 7264, S250, 104. 2. 2. 2. 0. 10505. 9500. 7800. 464, 148, 1140, 921, 
1152, 10552. 7264; 1541; E43, 640. 0. 0.0, 7800. 2. 163, 104. 40. 0, 0. 2, 8170. 9600. 6520. 44,0 
E230 DATAU. 0. 0. 15450, D: 4554, 523. 0, O 9, 0, 4550, 0. 6187. 702. 541. D: 0, 0,2713. 16050. 588 
7,702, 0. 0. 0, 0, 2715, Ø 5887, 0, 722,0, 0, 0, 2100, 0. 198. 1022. 480. 0. 0. 0. 8170. 9600. 157, 2, 
24, 40, 0. 0, £170. 9600. 1510. 44. GD, 40. 80. £5, 7801, 10600. 1522, 502. 208. 200. 0.0. 7800, D 
EZAB DATALSZZ, 202. 209. 0. 0.0.2812,0.1522,205. 0, 0. 2, 0, 10518. 7564, £411. 541, 840, 142, 
0, 0. £322. Ø, 165, 1122. 500, 0. 0 27. 8170. 9600, 1592, 0. 0. Ø: O, 0, E000: 0. 6500. 284, 0, 0. 0,0.1 
E350, 2, 8582, Ø, 0. 0. 2. 0. 17700, 2.7500. 921. 209. 502. 200. 0, 8700, 0. 7950, 0. 0. 0. 0. 0. 2700 


Listing 1 continued on page 198 
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More than four decades of 
ence in magnetic media — В d 
invented magnetic recording 
tape, the forerunner of today's 
wide range of magnetic media, 
back in 1934, and was the first 
independent manufacturer of 
IBM-compatible floppy disks. 


Cross-linked oxide coating — for 
low head wear and long trouble- 
free media life. 


Total capability — one of two man- 
ufacturers in the world that 
makes both 8" and 5.25" models, 


Tough Tyvek sleeve —no paper has tape and disk experience, and 


dust, no static electricity, actures floppy disk drives. 
Special self-cleaning jacket and Center hole diameter punched to Bi-axially oriented polyester Double lubrication — lubricants 
liner help eliminate data errors more accurate standards than substrate — for uniform and reli- both in the formula and on the 
and media wear and tear. industry specifications, for top able performance year after year. disk surface, to minimize media 
performance. wear due to head friction. 

Packaging to suit your 1004€ certification — every single For the name of your nearest 

requirements — standard flip-top disk is tested at thresholds 2-3 supplier, write BASF Systems, 

box, Kassette 10* storage case, times higher than system require- Crosby Drive, Bedford, 

or bulk pack. ments, to be 100%. error-free. MA 01730, or call 617-271-1030. 


See us at the NCC, Booth 1121 


Floppy Disks Mag Cards Cassettes Computer Tapes Disk Packs Computer Peripherals 


DISK II DRIVE (add-on). 


c ый: users 
please read | 


= = anie information. СІ 


'ONTINENTAL U.S. TOLL meo ORDER LINE: „ 800-854 4-66 А 54 


pic computer 


N horized Dealer 


D.C. HAYES MICROMODEM Ii........... 319 


GRAPHICS TABLET.. 


INTEGER BASIC OR APPLESOFT | 


firmware card.. 


SILENTYPE PRINTER with Interface сага. . 515 
APPLE П ACCESSORIES 


CENTRONICS PRINTER 

Int. card 
PARALLEL PRINTER Int. card145 
COMMUNICATION CARD 

wiconn. cable........... . 185 
HI-SPEED SERIAL tnt. card.. 145 
DAN PAYMAR lower case kit. 55 
MICROWORKS 05 .65 

OIGISECTOR............ ‚› 439 
АДЕН lower case adapter... . 50 
SSM АЮ SERIAL! 

PARALLEL kit............. 155 
SSM AIO assembied & tested190 
SYMTEC LIGHT PEN SYSTEM?215 
SYMTEC SUPER SOUND 

GENERATOR........... sa. 225 
SVA B INCH DISK 

CONTROLLER CARD 
VERSA WRITER 

DIGITIZER SYSTEM 
VIDEX VIDEOTERM 

80 COLUMN CARD 
VIDEX VIDEOTERM 

wigraphics ROM 
LOBO DISK DRIVE ONLY... 385 
LOBO DRIVE 
wicont. & DOS 3.3......... 499 
GPIB IEEE-AB8 (1978) Int 
ARITHMETIC PROCESSOR 

C2 CTTTTC TR IPTE 335 
SPEECHLINK 2000 

(64 Word Vocab... ......... 215 


MER SUP R. MOD 
TV MODULATOR. 
CORVUS 10 MEGABYTE HARD 
DISK DRIVE SYSTEM 
wipwr supply 
CORVUS CONSTELLATION. . 595 
16K MEMORY UPGRADE KIT 
(TAS-80, APPLE It, 
SORCERER | 
АВТ NUMERIC INPUT KEYPAD 
ispecify old or new kybrd). 115 
ALF MUSIC SYNTHISIZER... 
BRIGHTPEN LIGHTPEN 
MER SUPER-TERMINAL 
80 COLUMN CARD........ 
SMARTERM 80 COL... 
Mountain Computer 
APPLE CLOCK/CALENDAR 


SYNTHISIZER SYSTEM.... 
ROMPLUS wikybrd filter.... 
INTROL/X-10 BSA REMOTE 

CONTROL SYSTEM 
INTROL/X-10 controller 

сага oniy 
ROMWRITER SYSTEM. 
MUSIC SYSTEM 


EXPANSION CHASSIS 
(8 slots) 


E ` ORDERS f FROM 
CALIFORNIA, ALASK K А, iri 306-90 АМО 


APPLE ІІ SOFTWARE 


VISICALC...... 120 
CCA DATA 
MANAGEMENT. 85 


THE CONTROLLER General 
Business System 

THE CASHIER Ratail Manage- 
mant Fr Inventory system 199 

APPLEWRITER Word 
Pracessor 

APPLEPOST MAILING 
List systam. 

DOW JONES PORTFOLIO 
EVALUATOR 

APPLE CONTRIBUTED 
Volumes 1-5 wimanuals.. 30 


:DESKTOP/PLAN by DESKTOP 


COMPUTERS........... 85 
APPLEBUG ASSEMBLER! 
DISASSEMBLER 
APPLE DOS TOOL KIT 
PIMS Personal Information 

Management System.... 
ADVENTURE hy 

MICROSOFT 
SUB-LOGIC FS-1 

Flight Simulator 
SARGON Il Chess 

by HAYDEN (Cass.l...... 2? 
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ҒОНТНАМ...... 165 
DOS 3.3......... 49 


APPLE PLOT.... 60 
TAX PLANNER........ 65 
SARGON ll Chess 


on Diskatte 
TRILOGY OF GAMES. 
SPACE GAME ALBUM.... 
SPACE INVADER [Cass.l... 1 
SPACE INVADER (Disk.}... 23 
SYBEX APPLE-80 


BOBO Simulator......... 
FORTH t! by PROGRAMMA 


SINGLE DISK COPY 
ROUTINES : 
APPLEBUG DEBUGGER. ,. 
APPLESOFT UTILITY PRO- 
GHAMS BY HAYDEN.... 
The CORRESPONDENT.,... 
d i a IN SPACE , 


3-0 ANIMATION PACK. 

BATTLESHIP 
COMMANDER 

FASTGAMMON 


Моге software available 
Please write us for a list. 


Please‏ ج 
Call‏ / 


SORCERER Il 
COMPUTER 


16,32К 6 48K VERSIONS AVAILABLE 
5-100 EXPANSION UNIT ‚ 375 
WORD PROCESSING PAC.. T 
DEVELOPMENT PAC... ............... i 


THE TRS-80 'WORK-ALIKE' 
16K LEVEL ІІ ONLY $579 


Compleigly campatibia with Radio Shack TAS-80 
Level Il software and peripherals. Features include: 
Level U Basic. Video. & Ch 3 TV output. Bust 
ın Cassette, 40 pin interfece conn., 16K User RAM 
namory, Expandable to 48K. 


Far more information, pisase call or write. 


„1095 


WATANABE MIPLOT 
for moro info please call or write 


We slap most orders wilhin 2 days 


WE ARE А MEMBER ОҒ THE BETTER BUSINESS BUREAU AND THE CHAMBER GF COMMERCE, 


ишт | 


16K o. 799 
ATARI 800 


PERSONAL COMPUTER SYSTEM 


B20 PRINTER 140 сді.)...... .................. 
810 DISK DRIVE.... 


B22 THERMAL PRINTER (40 col). . 
B26 PRINTER (90 col. imp.). ... 
B50 INTERFACE MODULE. . 
АТАР! 16K RAM MODULE . . 
MENT PEN, ,...,.........,....... 
ACOUSTIC MODEM (САТ!.. ... 


VIDEO EASEL........ 
MUSIC COMPOSER 


LEEDEX VIDEO 100. .. 
SANYO 9" B&W 


PANACOLOR 10" COLOR 
NEC 12" HI-RES COLOR. 
NEC 12" LO-RES COLOR.... 


NEC 12" GREEN PHOSPHERt31,.. 239 


TELEVIDEO 312B&C 


ORDERING INFORMATION: Prone Orders muted џепу VISA MASTERCARD AMERICAN EXPRESS оғ hans млге Marsters 
AE cred card service charge of 5% Mai orders may send charge card number pnclude expaghon date] сазла check money order or personal check [allow 10 
business days to clear | Please moude a lelephone number жіп all orders Foresgn orders (excluding Магу PO's) add 10%; for shipping all lunds must be in US 
dalas (lellers of credi реттей) Stapp Handling and Insurance in US add 34) immmum $400) Calforma resents add 6%. sales fax Our low margins prohibi 
us із send COD or on purchase orders or open accounl {please send lor wrtien quotation} AN equipment 45 subject to росе change and availability Equipment 
S new aed complete wih Ihe manufacturer warranty We бо nol guarantee merchantibilty of products sald АП returned equipment is sotyect Іс a 15% restockmg fee 


PLEASE SEND ORDERS TO: 


CONSUMER COMPUTERS MAIL ORDER, 8314 PARKWAY DRIVE, GROSSMONT SHOPPING CENTER NORTH, LA MESA, CA. 92041 


Circle 130 on inquiry card. 


SPACE INVADERS..... 

бАЯСФОМІ.............. (DENS 

қатт................... .. 

OS BED МУ3,1............. SCR. NIA... ..79 

MDMS PLANNER ‚МА... . 100 

GRAPHICS I, ......... 

ASSEMBLER/EDITOR ,........ ..... M | 

EXTENDED MONITOR,..,.... 

PASCAL & FORTRAN (4P & ЭР only). М/А..... 450 
When ordering plaasa specify system. 


PRINTERS 


PAPER TIGER 108-460 wigraphics 
PAPER TIGER 105-440 wigraphica 
МЕС SPINWRITER 


EPSON TX-80 w/grsphics 
EPSON MX-80 132 col 
QUME SPRINT 5 


VISA & MC credi card service charge al P'a 


RETAIL STORE PRICES MAY DIFFER FROM MAIL ORDER PRICES. 


Listing 1 continued: 


6250 DATA®O,. 59085. 621, 1145, 1000, O, Ø: 4555, 0, 5266: O, A: 2,0. O, 1600. 0. 5:00. 224: D: 2.0.0. 
17517; 17850, 1200, Ø: 2. O, 0, A, 17100. 0, 6300. 124, 2. 0, 0, 0,1550. 0, 4550, 208, 1040. 1060. A 
, 2, 10919, Ø, 6300. 184, 242,0, В. 0. 5600, 0. 7800. 921. 160. 140, 0, 0, 7410, 9000, 6350010. 0, 0, 2 
EZEU рата, 2, 450, 0, AUT, АМҮ, GO. NORTH; +CLI, SOUTH, жия, EAST, «КОМ, WEST, жЕМТ, UP; жРАС, 
DOWN, «FOL; STA, SAY, PAS, SAT, HAL, BET; BOO, *TAK, BOT, *CAT, +RUM, «РІС. WIN, +REM, GAM, *WEA, 
MON; #PUL, PIR, FLY: ARQ, DRO, BAG, «ВЕ, €DUF ; THR: TOR: FLEA, OFF, #BIV, МАТ. DRI, YOH, *EAT 
6270 DATAA, INV, LUM, SAI: RUG, LOO; KEY: #SHQ, INV, WAI, DUB, REA, SAI,;.;F1S; YOH: АМС, SCO,S 
НА, SAY, PLA, KIL; CAV, ATT, PAT, LIG, 000, . ; CHE, ОРЕ, PAR, SMA, НАМ, UNL. NAL. HEL: BOA, AWA, ж 
SHI, *BUN, SHE; r CRA, GUI ; МАТ, BUI. +SAL, +MAK, LAG, WAK, #TID, ЗЕТ, PIT, CAS: SHO, DIG: BEA 
6280 DATABUR, MAP, ҒІМ» PAC, JUM: BON» EMP, HOL, WEI, SAN: , BOX, : SNE, 0, A, 0, D: 0, 0,. 2. 2. 0. 0, 
O, û, APARTMENT ІМ LONDON, O, Ø: 2. 0, 0-1, ALCOVE, 0, 0, д, 2. 0, Я, SECRET PASSAGEWAY, 0, A, 0,2 
ı Ø: Ø: MUSTY ATTIC, O- Ø: G: O: A: A 
EZ9 DATA»I’M OUTSIDE AN OPEN WINDOW ОМ A LEDGE ON THE SIDE OF A 
VERY TALL BUILDING, 2. 2, 8, 0,0, 0. SANDY BEACH DN A TROPICAL ISLE, Ø, 12, 15, lû, Ø, 11, МА 
ZE OF CAVES, 2, 2: 14. 6: 0, O, MEADOW, O, O, 0. 6. 0, 0. GRASS SHACK, 10, 24, 10, 10, 0, O, I'M IN 
THE OCEAN: 2.0 
E208 DATA, 0. 7,8, PIT; 70.14.13, 0, O, MAZE OF CAVES, 7. 14, 12, 19, 0. 0, MAZE OF CAVES. Ø, 
20. 20.2. 8, 0, kI’ М AT THE FOOT OF A CAVE RIDDEN HILL. 
A PATH LEADS TO THE ТОР, 17, Ø: A, 0, O, O, TOOL SHED: 0, 0,17. 0, 0. O, LONG HALLWAY, 0. 0-0,1 
Е. 0; O, LARGE CAVERN, 0, 0, 0, 0,0 
6310 DaTAai14,«I'M ON TOP OF A HILL. BELOW IS PIRATES ISLAND. ACROSS THE SEA 
OFF IM THE DISTANCE I SEE #TREASURE* ISLAND, Й, 14, 16.15.9, 0, МАЈЕ OF CAVES, 0: 0. O, 0 
» 0.:0-жГ"М ABOARD PIRATE SHIP ANCHORED OFF SHORE, O, 22, 0. Q: Ø: Ø 
6328 DATA*I'M ON THE BEACH AT TREASURE ISLAND, 21,0, 23, 2. Ø, 0. SPOOKY OLD GRAVEYARD 
FILLED WITH PILES 
OF EMPTY AND BROKEN RUM BOTTLES, 2,0. 0, 22, Ø: O: LARGE BARREN FIELD; 10,6, Б. Б. Й, Ø: SHA 
LLOW LAGOON. 
TO THE NORTH IS THE OCEAN: @, 0, O, 25, 0, 0 
52547 DATASACKED AND DESERTED MONASTARY: Ø. 0, 0, 0, 0, 2, , 0, 0, 0. 0, A: 0, , 0, 0, 8, 0, 0, 0, , 0, 
0. 0, 0, 0, 0.. 0. O, 0, 0, 2, 0, › 0, 0. O, Or O, 0, , 0. В, 0, 2, 0. Dr. + 0. 0, 0, O, O, В, ИЕ СОМЕ TO NEVER 
NEVER LAND, : THERE'S A STRANGE SOUND 
6248 DATATHE NAME OF THE BOOK IS -TREASURE ISLAND- 
THERE'S à WORD ENGRAVED IN THE FLYLEAF -YOHO- 
AND à MESSAGE -LONG JOHN SILVER LEFT 2 TREASURES ON TREASURE 
ISLOND'—-; NOTHING HAPPENS, THERE’ 6 SOMETHING THERE ALRIGHT. MAYBE I SHOULD 
675 DATATHAT’S NOT VERY SAFE, YOU MAY NEED MAGIC HERE, EVERYTHING SPINS AROUND AN 
D SUDDENLY YOU ARE ELSEWHERE...» TORCH IS LIT, I WAS WRONG. I GUESS ITS NOT A MONG 
DOSE CAUSE THE SNAKES BIT ІТ..І"М SNAKE BIT 
EZE DATAPARROT ATTACKS SNAKES AND DRIVES THEM OFF: PIRATE WON'T LET ME, ITS LOCKE 
D: ITS OPEN, THERE ARE A SET OF PLANS IN ІТ-МОТ WHILE I'M CARRYING ІТ, CROCS STOP М 
E; SORRY I CAN’ Т, WRONG GAME YOU SILLY СО05Е!, І DON'T HAVE IT 
6370 DATAPIRATE GRABS RUM AND SCUTTLES OFF CHORTLING,...I THINK ITS ME. НЕЕ НЕЕ. 
,1TS NAILED TO THE FLOOR!,-MAGIC WORD- HO AND AA... CWORK ON IT. YOU'LL GET 
ІТ), ND. SOMETHING IS MISSIND'.IT WAS A TIGHT SQUEEZE', SOMETHING WON'T FIT 
6280 BATASINCE NOTHING IS HAPPENING: I SLIPPED AND FELL... SOMETHING FALLS OUT; TH 
EY’ RE PLANS TO BUILD JOLLY ROGER (A PIRATE SHIP!) 
YOU'LL NEED HAMMER NAILS LUMBER ANCHOR SAILS AND KEEL.;I'VE NO CONTAINER, IT SOAK 
S INTO THE GROUND 
6230 DATATOO DRY. FISH VANISH..PIRATE AWAKENS. SAYS -AYE MATEY WE BE CASTING OFF 
SO0N- 
HE THEN VANISHES 
‚WHAT à WASTE...,I7 VE NO CREW, PIRATE SAYS -AYE MATEY WE BE NEEDING A MAP FIRST- 
6400 DATAAFTER A MONTH AT SEA WE SET ANCHOR OFF DF A SANDY BEACH. 
ALL ASHORE WHO'S GOING ASHORE...+TRY -WEIGH ANCHOR-; THERE’S A MAP ІМ IT; ITS AM 
АР TO TREASURE ISLAND. AT THE BOTTOM IT SAYS 
-30 PACES AND THEN DIG!- 
E410 DATA» WELCOME TO -PIRATES ADVENTURE- BY SCOTT & ALEXIS ADAMS ж 
: ITS EMPTY: І?УЕ NO PLANS!,OPEN IT?;GÜU THERE?:I FOUND SOMETHING!, I DIDN'T FIND AN 
YTHING: I DON’T SEE ІТ НЕКЕ, OK I WALKED OFF 3A PACES. 
EA Ad DATACONGRATULATIONS !!! 
BUT YOUR ADVENTURE IS NOT OVER YET... 
» READING EXPANDS THE MIND, THE PARROT СЕҮ5, -СНЕСК THE BAG МПТЕҮ-.-СНЕГК THE CHEST 
MATEY-, FROM THE OTHER SIDE', OPEN THE BOOK!, THERE'S MULTIPLE EXITS HERE! 
643@ DATACROCS EAT FISH AMD LEAVE, ІМ UNDERWATER. I CAN'T SWIM. BLUB BLUB...;~-PI 


Listing 1 continued on page 200 
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` 32K Board Pictured Above 


Why Not the Best? 


From The Dynamic RAM Company. 


2MHz 4MHz 
16K —$249 $259 
32K —$375 $395 
48K —$500 $530 
64K —$625 $665 


We have now been shipping 
our 2MHz dynamic RAM boards 
for over two years. Hundreds of 
4MHz boards have been going 
out every month since early 
1979. Our reliability is proven in 
the thousands of systems which 
contain our board. Many quality- 
minded systems houses across 
the country and overseas are 
using our boards for their 
equipment. 

Our prices still beat all. 
Despite rising 16K memory chip 
prices (at least from reputable 
suppliers), Central Data continues 
to give you the best buy in 
memory today. Nobody offers a 
board with a capacity of 64K, 
assembled, tested, and guaranteed 
for a full year at the price we do. 


Circie 131 on Inquiry card. 


Deselect around PROMs. Our 
boards have the important deselect 
feature which lets you overlap any 
fixed memory in your system with 
no interference. 

Our features make the board 
easily used and expanded. You 
address our boards on 16K 
boundaries with mini-jumps (small 
shorting plugs that slide over wire- 
wrap pins) near the top of the 
board for easy access. If you want 
to expand your board after you 
have purchased it, all that you 
need to do is add memory. We 
can supply you with expansion 
packages ($150-2MHz, 
$160-4MHz) which include eight 
RAMs that you can depend on as 
well as two mini-jumps for 
addressing. And of course, our 
board never generates wait states. 


Low power consumption keeps 
your computer running cool and 
reliable. The total power 
consumption of our 16K board is 
typically less than 4 watts (+8V @ 
300ma, +16V @ 150ma and 


--16У @ 20та). Boards with 
additional memory typically 
increase power consumption only 
1 watt per 16K! 

Standard 85-100 Interface. Our 
board is designed to interface with 
any standard 5-100 CPU. All of 
the timing of the board is 
independent of the processor chip, 
and the board is set up for 
differant processors by changing 
two plugs on the board. 

Call or write us today. That will 
guarantee a fast response with 
more information on the board. Or 
make an order — you'll probably 
have the board in two weeks! If 
you're interested, also ask for a 
catalog on our Z8000 16-bit 
processor board designed for the 
MULTIBUS. All of these products 
are available to your local dealer, 
also. 

Central Data Corporation, 713 
Edgebrook Drive, PO Box 2530, 
Station A, Champaign, IL 61820. 
(217} 359-8010 


Central Data 
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Listing 1 continued: 


ECES ОҒ EIGHT-: ITS STUCK IN THE SAND, USE 1 WORD, PIRATE SAYS -AYE MATEY WE BE WAI 
TING FOR THE TIDE TO COME IN-, THE TIDE IS OUT, THE TIDE IS COMING IN 

E443 DATAABOUT 28 POUNDS. TRY -SET SRIL-;-TIDES A CHANGING МАТЕҮ-, NOTE HERE -I B 
E LIKING PARROTS. THEY BE SMART МАТЕҮ-- PIRATE FOLLOWS YOU ASHORE AS IF НЕ IS WAI 
TING FOR SOMETHING. : FLIGHT OF STAIRS, 1, ОРЕМ WINDOW: 2, BOOKS IN A BOOKCASE: 2 

6450 DATALARGE LEATHER BOUND ВООК/ВОО/. A, BOOKCASE WITH A SECRET PASSAGE BEHIND I 
T.U. PIRATE'S DUFFEL BAG/BAG/, 4, SIGN ON WALL -RETURN TREASURES HERE. SAY SCORE- 
SIGN BY STAIRS -АМТОМҮМ OF LIGHT IS UNLIGHT-;1;EMPTY BOTTLE/BOT/,® 

6460 DATAUNLIT TORCH/TOR/,.4,LIT TORCH/TOR/, Ø: MATCHES/MAT/,@,SMALL SHIP'S KEEL AN 
D MAST; 6. WICKED LOOKING PIRATE, Ө, TREASURE CHEST/CHE/>» 9: MONGOOSE/MON/; 8: RUSTY ANC 
HDOR/RNC/; 24,GRASS SHACK: & MEAN AND HUNGRY LOOKING CROCODILES, 11; LOCKED DOOR: 11 
6470 DATAOPEN DOOR WITH HALL BEYOND, Ad, PILE OF SAILS/SAI/, 17, F ISH/FIS/,. 10, *DUBLED 
NS*/DUB/, 25, DEADLY MAMBA SNAKES/SNA/, 25. PARROT/PAR/, 9, BOTTLE OF RUM/BOT/, 1, RUG/R 
Си, 0, RING OF KEYS/KEY/: Ø, OPEN TREASURE CHEST/CHE/,@,SET OF PLANS/PLA/, 0, RUG, 1 
6450 DATACLAW HAMMER/HAM/; 15: NAILS/NAI/,@, PILE OF PRECUT LUMBER/LLM/: 17: TOOL SHE 
D: 17;LOCKED DOOR, 16, ОРЕМ DOOR WITH PIT BEYOND, A, PIRATE SHIP, 0, ROCK WALL WITH NAR 
ROW CRACK IN IT, 18, NARROW CRACK IN THE КОСК 17, SALT WATER, 10, SLEEPING PIRATE, Ø 
E499 DATABOTTLE OF SALT WATER/BOT/,@, PIECES OF BROKEN RUM BOTTLES, 4, NON-SKID SNE 
AKES/SNE/>, 1; МАР/МАР/, 0, SHDVEL/SHO/; 15; MDULDY OLD BONES/BON/; 0; SAND/SAN/, 6, BOTTLE 
S OF RUM/BOT/,@,+*RARE OLD PRICELESS STAMPS*/STA/, Br LAGOON, 6, THE TIDE IS OUT, 24 
E520 DATATHE TIDE IS COMING ІМ, 0, WATER WINGS/WIN/, 15,FLOTSAM AND JETSAM, A, MONAST 
ARY: 23, PLAIN WOODEN BOX/BOX/,@, DEAD SQUIRREL, 0, . 0, U3, 

6510 REM 

Б520 REM PROGRAM STARTS HERE... 

£530 REM 

6548 CLEARS@@=DEFINTA-Z:POKE 16555, 255: RESTORE 

ESSA CLS: INPUT" PREPARE DATA TAPE «HIT ENTER) "5 TP$:D--1 

6560 CLS:PRINTab&x*4, “ADVENTURE DATA TAPE BUILDER ~ WORKING" 

6570 READ IL; CL, NL, RL, МХ, К, TT» LN; LT: ML: TREPRINT#D, IL, CL; NL; RL.» МХ, Н, TT; LAS LT, ML: Т 
R 


Listing I continued on page 202 


FEATURES INCLUDE: COOSOL DATA LOGGER IMPACT PRINTER 


e Uses Standard Typewriter Ribbon xm қ 1— 

Micro Processor Controlled EAE RN oath W ККИ ТҮ 

е Can Operate Continuously— oe RE RUE ЗН SH 
No Thermal Problems (Hasan all metal VARA ТИЛЧИ | ШАН Н 
ргїпї head) | Y | ІП АҚ n ЧИТ dt DIE \ 

ә 5х 7 іо Larger 10 х 7 and Larger 10 х 14 M dd ao - = 
Dot Matrix Character Generator қ rM UR ID AM eT et 

е Standard 96 ASCII Character Font 0 | A Fora cim E 

* Upper and Lower Case Printing | \\ " Ааа ты 

е Up to 8B Characters Per Line | | | 

ә 

ө 


Single Line Print Rate Is 160 CPS 
Average Print Rate Is 60 CPS For Ten 
Lines 
е Graphics Capability With Extended 
Character Modes 
e Programmable With 32 System Level 
Software Commands 
Standard Parallel and Serial Interface 
Software and Hardware Reset Interface 
Software Line Counting For Paging 
Baudrate Select From 110 to 9600 
Manual Paper Advance 
Manual Selftest and Heset 
Adjustable Tractor Width From 1 to 9% 
Inches 
е Interfaces with Apple, Atari, OSI, T.h, 
TRS-80 and the List Goes On 


$495 Kit, 101B-80KE $545 Assembled & Tested 101B-80E 


COOSOL, INC. P.O. BOX 743, ANAHEIM, CA 92805 (714) 545-2216 7 Days a Week 
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ASSEMBLY LANGUAGE ОВ BASIC... 


...and improve your programming skills with 6502 GAMES and 
INSIDE BASIC GAMES. These books do more than just describe 
computer games — they show the logic and structure of games 
programs so you can create your own games and develop 
programming competence and confidence. 


, SHOOT THE 
WOHKS 


INSIDE BASIC GAMES 


6502 GAMES 


MAIL TO: PLEASE SEND 


D 6502 GAMES $12.95 


| rodnay zaks 


INSIDE SASIC GAMES $13.95 


SIMPEL. CL HP 


КИБЕР -=q meam IU l c "—-— MM 
ҒАМ НК uam ——— 
PLUS  $1.50/book UPS or 3 75e/book 4th class mail (CA add tax) 


TOTAL AMT. ENCLOSED 


DEPT. B12 
2344 SIXTH STREET, CARD # 

BERKELEY, CA 94710 SIGNATURE —— —Ž —ŻŽ — 
PHONE ORDERS: 415/848-8233 PLEASE SEND ME YOUR FREE CATALOG 


Circle 124 on inquiry card. 


OR CHARGE MY О VISA OMC ÛD AM. ЕХ. 
Jo —————————————— 
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Listing 1 continued: 


ЕБЕЙ DIMCACI:72; NV$CNL-10; 12; IASCIL), IGCILO ; RSECRLO ; RMCRL; 5), М5Ф(МІ.)- ARCS), ASCI) 
ACi: 7) 

6598 FORZ=6TOCL STEP2:FORXXZUTODÍ:FORYZBTO7:REQD САСХХ, YI : NEXTY, XX: X-8 

6600 Y-X-1:PRINTSD. CALX: Ø) CACX; 1), САХ, 22: САСХ, 5), CRCX 40, CALX: 59), CB CX 6); САСХ, 
7) CACY: 02. CALY, 1), CACY: 20, CALY: 5), CACY, 4), CACY: 5), CACY, 6), CACY, 7) 5NEXTZ 

6610 FORXZOTONL:FORYZOTO1:REBRD NV$CX;, Y) : МЕХТУ, X 

BE2D FORX-OTORL:REGD RMCX, 02, КМСХ, 1), RMCXs 225, ВМСХ, SIs КМХ, д), RMCX; 20, RS$ CX) : NEXT 
E630 FORX=OTOML: READ MS$€C€X) NEXT 

6640 FORX=@TOIL: READ ІАФСХ), TACK) :NEXT 

EESO FORXZAOTONLSTEP10:FDRYZUÜTOII:PRINTESD:NV$CCX: Yo МУ%ФСХФ1. YO МУФСХғ2, YO , NVECK+S, Y 
Ja NVECK+4, Yo, NVSCXO: Yos МУФСХ-Б. Yos МУ СХ+7, Y) NVSCX+E, Y), NVSCX9, YO : МЕХТҮ, X 

EEEO FORX=@TORL=PRINT#D, RMCX; Ø); RMX: 12. RHCX, 29, RMCX, 3), RM OX, 43, RMCX, 5), R8$CXO IN 
EXT 

6670 FORX-QTOML = PRINT#D, МОФ СХ) t NEXT 

EEEO FORX=@OTOILS PRINT#D, LASCX), IACK) : NEXT 

ББЭЙ INPUT" REWIND TAPE TO BE VERFIED":TP$ 

6700 РОКЕ1Б553. 255: RESTORE :FORX=1T011 : READAG : NEXT 

6710 INPUT#D: АЙ, AL: А2, AS: AS, AS, АБ, А7. AS, А9, BO 

6720 IFBO O TRORAG<) ILORA1 €? CLORA2 € NLORAS <) RLORA4 <) MXORAS <) RORCAG <) TT ORAZ  LNOR 
CAS O LT 2 ORAS O ML THENE 799 

673A FORX=Q@TOCL STEPS: INPUT#D, ACB, 05, Аса, 12. А0, 2), АСВ, 3),AC8,4)9,AC8,5),AC0,6),A 
(0; 72; ALI 050,061: 19,AC1,2)9,AC1,3),A01:4),AC1,59,A01,6),8A61; 7) 

6740 FOÜRY-OTO1:FORZ-zOTD7: РОКЕ16555, 295: READAG: IFACY; Z) <) АЙТНЕМЕ?ӘЙЕ( БЕМЕХТ?2, Y. X 

E7598 FORX=QTONLSTEP1@:FORY=O0TOL : INPUT#D, ASCO), В%(12. АФ C20, ACSI, ASCA) 065). ASCE 
33 AECI ASCE), ASCO) :FDRZ-OTUS: IFNVSCXZ4,Y) On$czo THENE7SO0ELSENEXTZ; Y; X 

E7EB FORX=@TORL= INPDU TD. AACA): AAC1?, AACA}, AACS), AACE), AACS), П%:ҒОНҮ-Й Т05:ІҒААСҰҮ) 
O RMCX; Y2 ORAS () RSS CX) THENE 7S@ELSENEXTY; X 

6778 FORX-DBTOML : INPLUTHD; AS: IFAS 0 МБФ СХ } THENGS79O0ELSENEXT 

&/20 ҒОНХ-ӨТОІ 2: INPUT#D; АФ, AACA) : IFAALØ) <) TACK ORAS O ТАФСХ) THENE 7S@ELSENEXTX=CLS 
*PRINT" DATA TAPE VERIFIED" :END 

E7SU0 PRINT"BRD TAPE! ":END 


Listing 2: Main program of Scott Adams’ Pirate's Adventure for the TRS-80. This program uses the data tape generated by listing 1. 


10 'COPYRIGHT SCOTT ADAMS. 19376 
20 CLEDQRSADU:DEFINTR-Z:D--1 
3A IFD=-1 IFMEM <) 4SZEPRINT"BAD LOAD" END 
АІ) X-Y-Z:WK-RZViN-LLi-2F:TP$-K$:WzIPZP:Z$-"I'VE TOO MUCH TOO CARRY. TRY -TAKE ІМУЕМ 
TORY-" : СОБОВ і 240: DOTO100 
30 CLS5:PRINT" жәр WELCOME TO ADVENTURE LAND. #4. 55 sse": PRINT:*PRINT" UNLE 
595 TOLD DIFFERENTLY YOU MUST FIND +TREASURES* 
AND-RETURN-THEM-TO-THEIR-PROPER--PL ACE ! " 
Б PRINT:PRINT"I'M YOUR PUPPET. GIVE ME ENGLISH COMMANDS THAT" 
70 PRINT"LONSIST OF A NOUN AND VERB. SOME EXBMPLES...":PRINT:PRINT"TD FIND OUT W 
HAT YOU"? RE CARRYING YOU MIGHT SAY: TAKE INVENTORY 
TO GO INTO A HOLE YOU MIGHT SAY: GO HOLE 
TQ SAVE CURRENT GAME: SAVE GAME" 
SØ PRINTS PRINT"YOU WILL AT TIMES NEED SPECIAL ITEMS TO DO THINGS, BUT I'M 
SURE YOU'LL БЕ A GOOD ADVENTURER AND FIGURE THESE THINGS QUT." 
ЭЙ PRINT: INPUT" HAPPY ADVENTURING... HIT ENTER TO START":K$:CLS: RETURN 
100 R=AR=LX=LT:DF=0:S5F=0: INPUT"USE OLD 'SAVED' GAME" КФ IFLEFTSCKS, 1) O “Ү"ТНЕМІЗ 
g 
110 IFD (O -1THENCLOSE -OPEN“I", 0, SVSELSEINPUT" READY SAVED TAPE" K$: РКІМТІМТ СІ *S/& 
0) *í3:" MINUTES" 
120 ІМРОТЄ0, SF: LX- DF;R*:FORX-AUTOIL: ІМРОТ #0, IACX) : МЕХТ : ІРО <) -1CLOSE 
1540 GOSUBS@: GOSUBZ40:GOTO1E0 
140 INPUT"TELL ME WHAT TO 00": TP$: PRINT: GOSUBI7@: IFFPRINT"YOU USE WORDCS) I DON' 
T KNOW" : СОТО де 
120 OO0SUBSE0:IFIQC33Z-1THENLXZ2LX-1:IFLX4OTHENPRINT"LIGHT HAS RUM OLIT":IAOCS9)»-0ELS 
EIFLX(ZSPRINT"LIGHT RUNS OUT IN"sLXS"TLIRNS!" 
160 NV¢@) =A: GOSUBZE&ED:GOTO1408 
17B К=0 :МТФС0) =" "МТФ С1) =" " 
Listing 2 continued on page 204 
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(OMEGA WHOLESALE COMPUTER PRICES 


(SALES DIRECT TO THE PUBLIC 
12 Meeting St., Cumberland, R.I. 02864 


@ 


When you buy: You receive: You receive: | быз Pe. buy: 
ST AALAY- HEA TTA 


(«ататататете ӨСҮҮЧҮ. Ys of 


1-8K plug in 1 Box (10 Pes) 
RAM Module 8" Diskettes 
FREE FREE 


TRS*80 
Model Il - $3449 


к... 1 Арріе Таре 


БЕ | Кесогдег 
p -— 18 FREE INTERTEC SLIPERBR Nd SS 
_ t$ 32K RAM - 5244900 fi 
16K - *999 (540 value) 64K RAM - 52649.00 


(Regular or Plus) 


ы Еа АС 


AEA ARAB ААА ЕҚ: 


| —— ч Atari Interface | Statistics Pak 
Module | or 
| | | Carrying case // 2226 
| i 
NEW! FREE | FREE === | 
P - ($ | — (595 value each) E 
PRINTER — $949 анайы ЖЕЗ +“ HP.85 — 74 


QI 1 aa e mnn Rm‏ —— ا 


AKALAR AKALA] 
oh co 0 чә 
ER ARCA ARCA hee САЛ ҚА Қ А-А ҚАҚ А Қ-А RARARARA Re Re fila 


| EPSON МХ-80 
APPLE It DISK УУ Box (5 Pes) | BO Character, 9x9 Dot Matrix Ù | 
with Controller — 9495. У Diskettes | Roll & Pin Feed Printer 
— — € el ain le, TRS-80 
NEC Spinwriter 1 бог your Apple, 
5530 ог 5510 | SOROCIO 120 | К етктене iD 
52449 | 5699 | 
SS TS t a سے سے‎ s mm کے س‎ -| Interface to 
OKIDATA MICROLINE 80 — $529 i Your Computer 
ARIA RA KATARARA КАК ЖЕК ЭКК RAIA LAA ) 


` OMEGA OFFERS THE BEST DELIVERY AND PRICE ON: ! we БЕ жасы وت‎ ке 


APPLE e ATARI e TRS-80 MODEL Il ө ІМТЕКТЕС e of the above equipment. 
ТІ. 810 e HEWLETT-PACKARD-85 e SOROC е | For information and 
COMMODORE e NEC e СХІМЕ e CENTRONICS | further pricing сай 
OMEGA sells only factory fresh, top quality merchandise to out customers. 
OMEGA will try to match any current advertised price with similar purchase conditions. TOLL FREE 
Before you buy anywhere else — be sure to call OMEGA Sales Co. 
1-401-722-1027 11 800-556-7586 | 
NMEGA ships via OPS, truck or air. COD's, VISA, Mastercharge accepted. 0 TELEX 952106 
“А member in good standing of the Better Business Bureau." „ы 


4 Win INT LT А Ww, «ЖАУДА Z3 PN IAD 7, 
TATA SAN WHS ҚҰЖ А ҚОЗА NI NI 
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igà FOüRX-iTDLENCTP$):K$-7MID$CTPS$. X152 : IFk$z" “THENK=1ELSENTS СК) S=LEFTSCNTS CHI AKE, 

LN) 

190 NEXTX:FORXZzOTO1:NVCX5—0: IFNT$CXO-""THENZSOELSEFORY-OTDNL :КФ-МУ%СҮ., Хә IFLEFTS$ 

(КФ, 1) ="ж"ТНЕМКФ=МІОФ СКФ, 22 

200 IFX=11FY ¢7THENKS=LEFTS$CKS, LN) 

210 ITFNT#¢ X)=KSTHENNV CX) =YELSENEXTY t GOTO220 

220 LFLEFTSCNVSCNVCX), X); 12 =" e" THENNY CK) -NVCX2 2-1: DBOTOZz 2 

250 NEXTX:FZNVCOD KCLORLENCNT$C1203» @ANDNV C12 €1 = RETLIRN 

240 IFDFIFIBCSO <)-1LANDIACS) O RPRINT"I САМ Т SEE, ITS TOO DARK. ": RETURN 

290 K-—-1:IFLEFT$U(RSSCR?,; 1) =" ж" ТНЕМРКІМТМІРФ СКВ СЕ, 2) ТЕ ЗЕРКІМТ"І'М IN A "3RS$CR 

27 

260 FORZZOÜTDIL:IFKIFIACZOÓ-ZRPRINT". VISIBLE ITEMS HERE: 

it , к=@ 

270 G01 032 

200 TPS$=IASCZ) 2 TFRIGHTSCTPS, 1) =" 7"FORW=LENT TPS) – 1 ТОЇ5ТЕР- 1: IFMIDS(TPS$,W, 12—"/" TH 

ENTPS=LEFT SC TPS, W-1) ELSENEXTW 

220 RETURN 

500 IFIACZ) O RTHENS2OEL SEGOSUBZEO: IFPDS 0) +LEN¢€ TP$)+3) ESTHENPRINT 

510 PRINTTP$:". m5 

520 NEXT: PRINT 

258 K=-1tFORZ=@TOS: IFKIFRMCR: Z) <) QPRINT" 

OBVIOUS EXITS: ":К=0 

“48 IFRMCR, Z) O OPRINTNVSCZ4+1,195" "5 

J50 NEXT? PRINT: PRINT : RETURN 

SED Fz--1:Fz2-i:F3-0:IFNVCUD-iIBNDNVUCID <7THENGS1@ELSEFORX=QTOCL: V=CACX, 050/150: IFNVE 

@›=@1Р\/ 4) RETURN 

570 IFNVCOD O VTHENNEXTX : GOTOSS@ELSEN=CACK, 22-Уж150 

5380 IFNVCOD)ZÜTHENF-Ü: IFRNMDCiQU)4ZNTHENAODOELSENEXTX:GOTOSSU 

590 IFN NVC1)ANDN <) OTHENNE XTX : GOTOSSO 

400 Fz2=-1 :F=0:F3=—1 :F0ORY=1i T03: W=CALX: У) = 20: K=W-LL*#202F 1=-1 > ONK-18G0TOSSU. 430 
Listing 2 continued on page 208 


MARYMAC INDUSTRIES, INC. 


To Place Ап Order 
From Outside Texas 
1-800-231-3680 


Questions & Answers 
& Orders 
Texas 1-713-392-0747 


Store #G-189 


BRAND NEW IN CARTONS DELIVERED. Marymac Industries owns & operates Radio Shack? dealership in Katy, Texas. Warran- 
ties will be honored by all company owned Radio Shack? stores, & participating franchisees and dealer authorized sales centers, Save 
State Sales Tax. Texas Residents Add Only 5% Sales Tax. Open Mon.-Sat. 10-7. We pay freight and insurance. No extra charge for 
Master Charge & Visa. Call us for reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. Write or visit us at, 


21969 Katy Fwy, Katy (Houston), Texas 77450. 
WE OFFER ON WE ALWAYS 
OFFER 


REQUEST 


Federal Express 2 E" NO extra charge for Master Charge 
| TERE YET | or Visa 
Houston Intercontinental Airport 54 = = P" We always pay the freight and 
Delivery In stock TRS-80 Model I insurance 
11 and IJI 
U.P.S. BLUE 2 Р] Toll free order number 
No Tax on Out of Texas Shipments! E. А 
References from people who have z | FA Dur capability to go to the giant Tandy 
bought computers from us probably Save Computer warehouse 5 hours away, 
in your city о о in Ft. Worth, Texas, to keep you in 
10 ۸ o 15 ^ 9 stock. 
ED McMANUS OR MORE JOE McMANUS 
(Сит эк а] 
сз Model III In Stock E 


1 
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You've heard all about the power of PASCAL. You know its a 
simple, high level, block structured language that is replacing 
BASIC as the universal programming tool. But how can you 
learn if its really what you want without spending a lot of 
money? Sorcim’ Incredible $10 Free Offer is the answer. 

For only $10 you receive a CP/M* compatible 8" 
floppy disk that demonstrates the entire PASCAL/M 
language. Through a sample pro- 
gram that displays the unique 
features of PASCAL/M and a 
limited compiler that allows | 
you to create programs of 
your own, you'll discover 
the incredible world of 
PASCAL/M first-hand. 

You can run the disk on any 
standard CP/M-based system using an 8080, 
8085 ог 780" CPU device with 56K memory. 

So where» the FREE come tn? 

After the demo disk gets you hooked on 
PASCAL/M, just order the full PASCAL/M 
package, including the compiler, object library 
and pseudo code (P-Code) interpreter, and 
we'll give you full credit for the demo disk! 


IHE IN 


[-]PASCAL/M Demo Disk 


31, 198). 


*Specify: [.] CP/M or (J CDOS... 


(_) 8088 /86 {Requires CP/M 86)... 


Card Number 


Signarure 
(for credit card purchase) 
Total amount enclosed ..., 


SHIP TO: 
PASCAL/M is a trademark of Sorcim d 
CP M n a registered trademark ADDRESS: Uo EC. bowen, рїнє} 
of Digital Rewearch CITY: 
280 is a rrackerrark 
of Zilog Corporation STATE: 
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EM 
гыр 
avid 
Ё ағып с 
E ә 
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а. or $t. 
- 4. ' 
+ ІК 
^ ГЫ а 
С y 
т - TN 
гі PE: 4 > 
= *3 Ра Қ; “ T г 
А, ы ыы ا‎ Эке 
n ur ” - 
. шы i! в 
z Or 
AM ILTOR , 
Hah óc 


OK, I can't pass up your Incredible 510 Free Offer. 
Please send me the Items checked below: 


Г ]PASCAL/M User's Reference Manual ar... rr... 10.00 
О Demo Disk and Reference Manual .................... eere 5 20.00 
1 understand that ГИ receive full credit for my Incredible 510 (or 
$20) Free Offer if I order the full PASCAL/M package by Ішу 


ÛJI can’t stand it; Гус gor to have the full PASCAL/M package, 
including Compiler, Object Library, P-Code Interpreter, Ref- 
erence Manual and Demo Disk. 

(1280* (7) 8080/85* — P 


[ [Master Card LJ VISA Ship UPSC.O.D. —— 
C Check or money order enclosed 


Master Card Interbank Number 


туку vet жане 


(California residents add 6. 5% sales. tax; for overseas shipment, add $10.00; 
for shipment to Canada or Mexico, add 55.00.) 


А PASCAL/M" Demo Disk from Sorcim. 


Thats $10 off of our regular low price of $175. And that makes it 
about as close to free as you сап get. 

If you need full documentation, just turn your Incredible 
$10 Free Offer into an Incredible 520 Free Offer. Order the 
complete 90-page Users Reference Manual, which fully details 
our entire PASCAL/M package, for an additional 810, 
And you'll get full credit for the $20 offer, too. 

Sorcim ta the solid software source. 

Sorcim is fully committed to the advance- 

ment of technology through software develop- 
ment. Our next PASCAL enhancement, the 
PASCAL/M symbolic debugger which dra- 
matically reduces program development time, 
is proof of this commitment. We also offer a 
comprehensive line of state-of-the-art sofrware 
products for 780, 8080, 8048, 6502, 680x, 
28000, M68000 and 8086/88 microprocessor- 
based systems. And Sorcim can develop operat- 
ing systems, compilers and assemblers for your 
specialized applications. 
Take advantage of our incredible offer by 
filling out the coupon and sending it to us 
today. You']] get hard evidence of solid software 
for microcomputer applications. 


IBLE 
ЕК! 


% 10.00 


СУ 


һ% 
SORCIM 


1333 Lawrence Expressway 
Suite 418 

Santa Clara, CA 9505] 
(408) 248-5543 


$172.00 


Exp. Date 


TIERE EREN JT e 


21Р 


АА- 359 
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 THEBRIDGE ``: 
- BETWEEN TWO WORLDS. 


ғ 


| When we shipped the first CPU 8085/88 
back in June of 1980, we created a bridge between the 
8 bit world of the present and the 16 bit world of the future. 


The response has been overwhelming - but really, no other reaction would be 
appropriate for a CPU board that is downward compatible with 8 bit 8080/8085 
software, upward compatible with 16 bit 8086/8088 software (as well as Intel's 
coming P-Series), designed for professional-level high speed applications, and 
engineered for full compliance with all IEEE 696/S-100 standards. 


See this bridge to the future of computing at finer computer stores world-wide. 


The CPU 8085/88 is all that we say it is... and more. 


ompuPro ~ 800200 


Bldg. 725, Oakland Airport, CA 94614 


Prices: 5295 unkit (sockets and bypass caps pre-soldered in place, 5 MHz operation); $425 assembled (5 MHz operation) ; $525 qualified under 
the high-reliability Certified System Component program (with 5 MHz 8085, 6 MHz 8088). Owner's manual available separately for $5. 
Monitor/debugger available on 8" disc for $35. For 24 hour VISA *./ Mastercard © orders, call (415) 562-0636. 
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| System Component (CSC: progam t200 hour burn-in extensive ONG 2 year extended warranty 
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NEW! ANNOUNCING THE 
"SYSTEM SUPPORT 1” 
S-100 BOARD 


The perfect, multi-purpose helpmate for any S-100 system - at ап 
astonishingly low price! Just look at all these features: 


- Monih/day/time clock with on-board crystal timebase and provision for 
battery backup. All time data available in BCD. 

- Provision for adding the 9511 or 9512 math processor. 

- Full RS-232 serial port, similar to the serial ports in our acclaimed 
"Interfacer" boards. 

» Three interval ti mers - cascade, or use independently. 

- Two interrupt controllers - supports buss vectored interrupts, and 
interrupts generated by the interval timers and/or math processor. 

- Space for up to 4K ol onboard EPROM and/or RAM; two 
2716-pinout sockets handle 4K ROM, 2K RAM/2K ROM, or 4K RAM. 

- ideal for use with the CPU 8085/88 or CPU Z. 

Ths amazingly versatde board costs an equally amazing $295 unkit, $395 asim, or $495 CSC 


(add $195 to all prices for inclusion of Ihe 9512 math chip). Shipment starls in December - so get 
ready to add tome real computing power to your S- 100 system. 


COMPUPRO S-100 MOTHERBOARDS: 
DESIGNED FOR THE FUTURE, AVAILABLE NOW 


These advanced motherboards handle the coming generation of 5 to 10 
MHz CPUS (as well as present day 2 and 4 MH2 systems), and feature 
Faraday shielding between all bus signal lines to minimize crosstalk, active 
termination that splits the termination load between each end ol every bus 
line, and mechanical compatibility with Godbout, Vector, Imsai, TEI, and 
similar enclosures. Unkits have edge connectors and termination resistors 
pre-soldered in place for вазу assembly. 


#CK-026 6 slot motherboard with edge connectors - unkit $89, 
assm $129 

ЯСК-025 12 slot motherboard with edge connectors - unkit $129, 
assm $169 

ИСК-024 20 slot motherboard with edge connectors - unkit $174, 
assm $214 


COMPUPRO COMPUTER ENCLOSURE 
$289 desktop, $329 rack mount 


This handsome enclosure does justice to the finest computer systems. 
Includes dua! AC outlels and fuseholder on rear, heavy-duty line filter, and 
black anodized (ront panel (with lextured vinyl painted cover for desktop 
version). Pre-drilled base accepts our high-performance S-100 
motherboards or types by Vector, California Digital, and others. Rack 
mounl version includes slides lor easy pull-out from rack (ог maintenance 
оғ board changing. 


8088/8086 MONITOR DEBUGGER: $35 


Supplied on single sided, single density, soft-sector 8" disc. CP/M” 
compatible. Great development tool; mnemonics used in debug conform as 
closely as possible to current CP/M* mnemonics. 


OTHER S-100 BUS PRODUCTS 


Active Terminator Board ....................... $34.50 kit 
Memory Manager Board ............ eer» 959 unkit, $85 assm, $100 CSC 
Mullen Extender Board ...sressssprsnsar .лававбвбоав 559 kit 


Mullen Relay/Opio-Isolator Control Board. $129 kit, $179 assm 

Spectrum color graphics board ............... $289 ипКкИ,: $399 азыт, $449 CSC 
2708 EPROM Board (2708s not included) ... $85 unkil, $135 азат, 5195 CSC 
interfacer 1 (dual RS-232 serial ports)....... . $199 unkit, $249 assm, $324 CSC 
Interfacer 2 (3 parallel + 1 serial port)....... $199 unkit, 5249 азат, $324 CSC 


WE'RE IN THE 
MEMORY LEAD AGAIN. 


Make way for the mernory board of the year: RAM 21, the first 
128K byte S-100 static RAM board. includes all the features you'd 
expect (rom CompuPro RAM boards, with current consumption 
comparable to standard 32K boards. Full data and pricing on this 
remarkable memory board wil! be available during December, 


Our current memory lineup features fully static design to eliminate 
dynamic timing problems, Іші! IEEE 696/S-100 spec compatibility, 4/5 MHz 
operalion, low power, extensive bypassing, and careful thermal design. 
CSC memories will run with 10 MHz CPU clock speeds on the 5-100 buss 
(while drawing half the current of non-CSC boards) to give high speed, 
ullra-low power operation. 


If you're looking for specs - if you're looking for performance - if 
you're looking for exceptional value, then look no further than the 
RAM series from CompuPro. : 


RAM XX = (wath bank select and IEEE compatible extended addressing} 

unkit assm cose 
16K RAM XX-16.. TT с. $399 $479 
24K RAM ХХ-24...........ьмеченмонкесмаикннамекннмм- $429 $539 $629 
32K RAM ХХ-32............................................... 9999 $699 $799 


OTHER S-100 MEMORY 


8K RAM ПА............. leone ЖҮЗ — SERES S239 
ІШЕ RAM KIN ———————— 5279 $349 $429 
(Includes IEEE compatible extended addressing.) 


CLOSEOUT SPECIAL: 32K fully static memory for the SBC 
buss (НАМ ХІ), now only $699 assembled. Limited quantities. 


CPU-Z: 
8 BITS OF 780А" POWER FOR THE 5-100 BUS 


Superior design in a true IEEE-compatible board (timing specs available 
on request). Includes all standard Z-80A* features along with powar on 
jump/ciear, on-board fully maskable interrupts for interrupt-driven 
systems, selectable automatic wait state insertion, provision for adding up 
to 8K of on-board EPROM, IEEE compatible 16/24 bil extended addressing, 
and much more. CSC boards supplied with 6 MHz CPU; others supplied 
with 4 MHz CPU. $225 unkit, $295 assm, $395 CSC. 


NEW LOW PRICE! 
16K DYNAMIC RAMS - 8/$39 I! 


Lowesi price ever on one of our most popular items. Expands memory in 
TRS-80* -| and -l!, as well as machines made by Apple, Exidy, Heath H89, 
newer PETs, etc. Low power, high speed (4 MHz), Add $3 for 2 dip shunts 
plus TRS-80° conversion instructions. Limited quantity - first came, first 
served. 


PASCAL/M' FROM SORCIM: 
$175 COMPLETE 


PASCAL - easy to learn, easy to apply - сап giva a microcomputer with 
CP/M* more power than many minis. We supply а totally standard Wirth 
PASCAL/M* 8" diskette and manual. Specify 280" or 8080/8085 version. 


2102 MEMORY SPECIAL 


While thay last. 99 cents each, 10/59.90. Low power. 


COMING SOON: “MPX 1" a front end processor/system 
multiplexer for high speed multi-task/multi-user setups. ..and an 
STD buss motherboard and RAM card. Stay tuned! 


“LEGAL CORNER: Z80A ub агергузегаа trademarà of Фер. VRE 80 n a trademark of Fee Tandy Corpsestion, PATCAL/M na 
Trademark of Sortm CP fal is о FFIEC E apm h oi (hg ai Research 


TERMS: Cal tes add tas. Alime 8% shipping: arcis ғмылбей Orders илбес $15 add $2 Harting VISA » and 
Masiercard " гий [$25 men) call (415) 552-0035, 24 he Please include зімні addrasas bor UPS dekrary. Sale 
prices good throuph cover mûnih of magazint, other prices subject to change м/а поса 


FREE CATALOGUE: Find out more aboul our produci lina For 1%] class dpi legry, acid 41 cents in 
slampa ісеінді orders aod $2 (сеи лйаый wiih order). 


VISIT FINER COMPUTER STORES WORLD-WIDE FOR MORE INFORMATION ON THESE OUTSTANDING PRODUCTS, 
OR WRITE US DIRECT IF THERE’S NO STORE IN YOUR AREA. \ 
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; 420. 470, 490, 508.510, S20. 550. 540, 418, 420, 440, 468, 420 
418 F1--1:FOÜRZ-QOTOIL:IFIAOCZ)z-1THENSSÜELSENEXT :F120:60TOSS0 
420 Fi-D:FORZ-AOTOIL*:IFIAC4Z»)2-1THENOSOELSENEXT:F1--i:GOTOSSüU 
430 БісіНніЭ--1:50Т0550 
йАШ Fi-zIBCtLL?  -1ANDIACLL) O В: GOTOSSO 
450 Fi-IBCLL)zR: BOTDSSO0 

460 Fi=IACLL) O 0: GOTOSSÜ 
470 Fi-IRMCLLÓ-RORIALLLÓ--1:GÜTOSS0 

454 F1zIA(CLL)-0:G0702550 

422 Fi-R-LL:GUTOSSU 

00 Рі=ІА > ÓOR:GOTOSS0 

510 Fi=IACLL) O -1:GDTDS30 

220 Рі= 8 O Ц: 60Т05950 

928 Еі=5ҒАМОСІМТ (2¢Lo+. S2 :F1=F1 (? Q:GOTOSSD 
зай F1-SFANDCINTGC2ZTLL-t,25»:F1-F1-0:DOTOS2S0 
SOY FzzFZAaNDF1:IFFZTHEMNEXTYELSENEXTX:GOTOSSU 
SGA IP2O:FDRY-1TDA:K-2(Y-152/2-5:0NYGOTOS70. 580, 570, 580) 
27/0 AC=CACK, K)/150:60T0590 
ос AC=CACX, KO-CINTCCACKX, К) 4150) #152 

590 IFAC) 101 THENG@@ELSE TFAC=8THENSE@ELSEIFAC <S2THENPRINTMS$ (АС) : GOTOS&O: ELSEDNAC 
-S1GOTCEEG, 700. 740, 760: 770. 760, 730. 760, 810. 830. 840, S50. ӘБ, 870, S90, 920, 928, 340. 3 
50, 710. 75@ 
ЫЛ РЕІМТМБФСАС-50) :-GOTOSED 
E10 L=DF=ITFLTHENL=DFANDIACS) OR ANDIACS) O-i:IFL PRINT"DANGEROUS TO MOVE IN THE 
DARK!" 
Бо ІРМУСІЗ«ІРБІМТ"СІМЕ МЕ A DIRECTION TOO. ":50Т01@4@ 
E30 K-RMCR; NVC125—120 S IFKX1IFLTHENPRINT"I FELL DOWN AND BROKE MY NECK. ":K-RL:DF-: 
ELSEPRINT"I CAN'T GO IN THAT DIRECTION" :GÜTO10A40 
БАЙ IFNOTLCLS 
ESA RzK:GD0SUBZAO:BGO0TOLN40 
БЕЙ L=6:FORZ=1TOIL: IFIACZI=—-1LETL=L+1 
€70 NEXTZ 

Өй IFL)zMXPRINTZS$:GOTOS970 

БЭЙ DGOSUB1056:IOQcP»2-1:G0TOQ0360 

700 DGOSUEB1O050:I8CP5-R:GDTOS&EQ 
710 PRINT"SAVING САМЕ" : TFD=-1LTHENINPUT"READY OUTPUT ТАРЕ" КФ: PRINTINT CIL4#5/68) +1 
;"MINUTES"ELSEDPEN"O", D, 5У% 

24 PRINT#D, SF, LX. DF: REFORW=Q@TOIL: PRINT#D, IACW) NEXT: IFD O -1CLOSE 

30 GOTOSE@ 

740 DGOSUBI1050:R-P:60TOSB0 

790 DOSUBi1850:LzP:DDSUB180S0:ZzIAOCP) : TACPI=IACL)I FS TACLI=AZ:GOTOIED 

760 GOSUBI@5@: TACP}=0: GDTOSED 

770 DF=-1:GOTO9ES 

FD DF-ü:GcDTOSbO] 

790 GOSUBi0350 

S@@ SF=SF ОКСІМТ <. St2rP) -GOTOSES 

214 GOSUB1 A52 

SEY SF=SFANDNOTCINT <. S+2+P) :GOTO962 

SJØ PRINT"I’M DEAD... ": RERL: DF=0:GOTOSEa 

eal GOSUB1@5@:L=P:GOSUB1@S@: IACLI=P: GOTOSES 

сой INPUT" THE GAME IS NOW OVER 

ANOTHER GAME" ЗКФ?ІР(ГЕРТФҚФ, 1) =" М" THENENDELSEFORX=OTDIL: IACXIH=L2CX%) МЕХТ:Б5ОТ01090 
S60 GOSUB240: GOTOSE2 

870 L=Q@sFORZ=1TOIL: IFIACZI=TRIFLEFT$#¢( 1AS¢€Z),139="#"LETL=L+1 

GoW NEXTZ:PRINT"I'VE STORED" 515 "TREASURES. 

DN A SCALE GF A TO 100 THAT RATES A“SCINTCL/TT#*1@0@) = [FL=TTTHENPRINT"WELL DONE. 8: 
GOTOESBELSESED 

S830 PRINT"I'M CARRYING: ":K$="NOTHING” :FORZ=OTOIL: IFIACZ) O -1THENS1QELSEGOSUBZSOÜ: 
IFLENCTPS)+POSC0) } ESPRINT 

300 PRINTTPS$".", 5sK$="" 

810 NEXT: PRINTKS: GOTOSEO 

926 Р-Й:бБОТОЕОО 

950 P-ü0:GOTOS2Ü 

340 LX-2L Т:ІН(Ч)--1:б50Т039602 

Listing 2 continued on page 210 
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NRI teams up with Radio Shack 
to teach you how to use, 
program and service 
microcomputers...make you 
the complete technician. 

It's no longer enough to be just a 
programmer ог a technician. With micro- 
computers moving into the fabric of our 
lives (over 200,000 of the TRS-80™ alone 
have been sold), interdisciplinary skills 
are demanded. And NRI can prepare | 
you with the first course of its kind, 
covering the complete world of the 
microcomputer. 

Learn At Home 
in Your Spare Time 

With NRI training, the program- 
mer gains practical knowledge of hard- 
ware, enabling him to design simpler, more 
effective programs. And, with advanced study No classroom pressures, no night 
programming skills, the technician сап · school, no gasoline wasted. You learn at 
test and debug systems quickly and easily | your convenience, at your own pace. Yet 


| -— ) ч you're always backed by the NRI staff and 


Only NRI gives you both kinds of 
training with the convenience of home 


mE your instructor, answering questions, giving 

"4 you guidance, and helping you over the 
tough spots. 

Explore the TRS-80 
Inside and Out 

NRI training is hands-on training, 
with practical experiments and demon- 
strations as the very foundation of your 
knowledge. You don't just program your 
computer, you introduce and correct faults 
„watch how circuits interact... interface 
with other systems... gain a real insight 
into its nature. 

You also build test instruments and 
the NRI Discovery Lab, performing over 60 
separate experiments in the process. You 
learn how your trouble-shooting tools work, 
and gain greater understanding of the in- 
formation they give you. Both micro- 


Training includes TRS-80 computer, transistorized 
volt-ohm meter, digital frequency counter, 

and the NRI Discovery Lab with hundreds of tests 
and experiments. 


(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.) 


Now NRI takes you inside the 
world’s most popular microcomputer 
totrain you at home as the. 

new breed of computer specialist! 


computer and equipment come as part 
of your training for you to use and keep. 

Send for Free Catalog... 

No Salesman Will Call 

Get all the details on this exciting 
course in NRI's free, 100-page catalog. It 
shows all equipment, lesson outlines, and 
facts on other electronics courses such as 
Complete Communications with CB, TV and 
Audio, Digital Electronics, and more. Send 
today no salesman will ever bother you. 
Keep up with the latest technology as you 
learn on the world's most popular computer. 
If card has been used, write to: 

NRI Schools 
N McGraw-Hill Continuing 
М Education Center 

E 3930 Wisconsin Avenue 
"Hill Washington, DC. 20016 
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958 

368 

370 

333 

390 
1002 
1010 
1020 
1050 
1040 
1050 
060 
1070 
1090 
1090 
1100 
1110 


CLS: GOTO3EA 

МЕХТҮ 
ЇКМУС@) O QOTHENSSQ 
МЕХТХ | 


IFNVCUD —-ÜTHEN1ü040 

GOSUBI DED 

IFFPRINT"I DON’T UNDERSTAND YOUR COMMAND" :GOoTOig4a 
IFNOÜTFZPRINT"I CAN’ Т DO THAT YET":GOTO1040 

RETURN 

PP=IP+1:sW=CACK, IP) : PHW/20 2 M=W-P#20: IFM O OTHENIOSOELSERETURN 
IFNVC@) O 100NDNVCO» ¢? LSORFSTHENI ZID 

IFNVC1)=@PRINT"WHAT? ":GOTOLIS® 

IFNV¢@) <) 10THEN1110 

L=@>sFORZ=OTOIL: IFIACZ) =—i THENL=L+i 

NEXT: TFL) =MXPRINTZ$:GOTO1 180 

K=@:FORX=O0TOIL: IFRIGHT#¢ IAS(XK%)I,19 O"/"THEN1190ELSELLZLEN(CIOS€X)52-1:TP$-MID$ 


CTASCX),1,LL9 :FORYZLLTOZSTEP- 1: IFMIDSCTPS$, Y; 1) <) "/"THENNEXTY:GOTO1190 


1120 
11:0 
1140 
1150 
1160 
1174 
1160 
1130 
1200 


TPS=LEFTSCMIDSCTPS, Үғіз. LN) 

ІРТРФ О МУЖжСМУС12, 12 THEN1 130 

TFNV¢@}=10THENL160 

IF IACKX) <) - І THENK=1 ©GOTOLIS@ELSETACXI=REK=3:60T01170 
IFTACX) O КТНЕМК=2: DOTO118BELSEIACKX)-—-i1:k-3 
PRINT"OKs, "; 

F=0: RETURN 

NEXTX 


IFHZITHENPRINT"I'M NOT CARRYING IT"ELSEIFRK-ZPRINT"I DON'T SEE IT HERE" 


1210 TFR=@LFNOTFSPRINT"ITS BEYOND МҮ POWER TO DO THAT" :F=@ 

1420 IFK O @THENF=G 

123@ RETURN 

1240 IFD <) ~1 THENIS3@ELSEINPUT" READY DATA TAPE. HIT ENTER 

"SKS 

12240 INPUT#D, IL: CL» NL: RL, МХ, АВ TT; LN; LT» ML; TR 

1260 W=CTIL+CL/2+NL/18+RL4+ML9/12:PRINTW+15 "MINUTES TO LORD." 

1270 DIMNVC1),CACCL, 72; NVSCNL; 12; TASCIL), IBCILO s RS$CRLI, RMCRL,S),MSSCMLINTSC1), 
ТІЗІП) 


1288 FORX=@TOCL STEPZ:YzX*1: INPUT#D, CALX: 0), САСХ, 1), САСХ, 22- САСХ, 5), САСХ, 4), САТХ 
; 3i САХ, Б), САСХ, 72» CACY, 0), CACY, 1), CACY, 22. CACY, 20, CACY: 4), CACY, 50, CACY, E), CACY 
: 7) NEXT 

1230 FORX=@TONLSTEPLOSFORY=O0TO1 : INPUT#D, МУФСХ, УЭ, NUSCX1; ¥), NVECX Z, YO)  NVbCXXs Y 
Jo NVSCX+4, YI, NVSCX+5, YO, МУФСХҒБ, YO; NUS CX7, Y), NVECX+E, Y), NVRUX8; YO £NEXTY, X 

1500 FORX-ZÜTDRL:INPUT«D; RMCX; Ø); RMX, 12s RMCXS 223 RMCXS 52. RMX, 49, КМСХ, 5), RS$CXO SN 
EXT 

1510 FORX=OTOML : INPUT#D, М5%(Х):МЕХТ 

1520 FORX=@TOIL: INPUT#D; IASCX), TACK) t IZCX2 ZIQCXO : NEXT: IFDZ-1RETURN 

1238 КЕМ 


COLOR 
MONITOR/RECEIVER 


Two Modes of Operation for The Price of One 


Standard composite video/ 75 ohm term, 
Transformer isolated for safety. 

External audio input with control. 

Power Requirements: 117 VAC 60 Hz, 

VM-19, 19" diagonal screen, $575.00. 

For professional, industrial, home videa applications. 


SPE GEL Ore 
Capit 15. der 338, ГЕЙТ 
инде Ғзыл Һа 


же. 

2 Ps 
FEE: as 
ES c 


wth » 
4% 
V.A.M.P. Inc. 


P.O. ВОХ 29315 + LOS ANGELES, CA 90029 » (213) 466-5533 


VM-13 
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HEWLETT 


Cz PACKARD 


Headquarters 


saa چو‎ e 


f 


Pigs —— 


аа ЫЙ 


HP-85 


a RR п а >т oU 
-е.етчФЬые к 


& K ÀoY ь ж иш = 


НР- dac NEW ... 
HP-34C NEW ... 
НР-38С NEW ... 


генга з 


ee à ш à ш и & 


4 9 ж =» щш а а а 


HP4AIC NEW.... 
HP-85 NEW. .... 


Complete Enhancements, Peripherals and Accessories 


INFORMATION LINE 


YOUR COMPUTER 


TOLL FREE 
ORDER LINES 


(800) 854-0523 
(Outside California) 


(800) 432-7066 
(Within California) 


( 


(714) 549-7373 


S 
PROFESSIONALS 7" 


INNOVATIONS FROM TEXAS INSTRUMENTS 


NOW: the TI 99/4 p 


Home Computer 


Y ou can begin using the ТІ home 
computer in minutes. Y au simply 
snap іп one of TI's Solid State 
Software 
Command ——— —Á 
Modules, 


649°" 
Ls 


MONITOR 
NOT 


INCLUDED 


TEXAS INSTRUMENTS 


i"»cORPORATLD 


TI- 58/ 59 Libraries , 

Speak & Spell 95 
Speak & Read NEW... CALL 
Sneak & Math NEW.. CALL 
Lang. Tutar NEW ... 169.95 
Home Comp. 99/4 . , 648.98 


ТІ-8135 NEW . 
ТІ-5142 NEW . 
T8084 1 NEW . 


WE WILL MEET OR BEAT ANY COMPETITOR'S PRICE ON MOST ITEMS IF HE HAS THE MERCHANDISE IN STOCK 


ИН до units shipped in original factory cartons with accessories according to manufacturer's specification. Visa, Mastercard, S order, Pers. 


VISA 


Shoppe с er puter 


COMPLETE BUSINESS, EDUCATIONAL 
& GAME SOFTWARE AVAILABLE. 


INTRODUCING 


Moo 
Apple UI қат! integrated computer 
system, devolved tom the Apple |І dengn 
and optimized to besi serve the profes 
sonal user, The new computer will ba 
pilfered in packaged caniiguranont Tor 
ркгїшпа! usa m profesional agphicstians. 
Look gı the special Apple 111 
features: « an 80. character upper! 
lower case display фи drive and 
integrated peripheral interlaces 
. enhanced graphics capiblity 
« ап emulator made allowing 
Apple 11 software to hi run 
on the Apple MI "adis = 


APPLE П PLUS 

NOW AVAILABLE: 
DOS 3.3 
APPLE PILOT 
APPLE FORTRAN 
SILENTYPE PRINTER 
GRAHICS TABLET 
EXTENDED WANTY 


TEK MEMORY 


COMPUTIQUE IS AN AUTHORIZED APPLE DEALER 


WE PROVIDE 


TORRANCE/LAWNDALE 
16611 Hawthorne Blvd. 


Lawndale 
(213) 370-5795 


NEWPORT BEACH/COSTA MESA 
3211 5. Harbor Blvd. 
Santa Ana, CA 92706 
(714) 549-7373 


MAR. 
Aimo 


ANAHEIM/FULLERTON 
2514 E. Chapman Ave. 


Fullerton 
(714) 738- 7775 


LOS ANGELES 
11986 Wilshire Blvd. 


Los Angeles 
(213) 820-0423 


| Ck. {14 wrkg. days to clear, COD accepted. Min. $4.95 for shipping in U.S.A. AIR on Веди. CA res. add 6% sales Tx. All Mdse. 
subject to availability; prices subject to change, Send orders to Dept. BY - DEC 


WHITE OR CALL FOR FREE CATALOG. 


АТАН! 810 Disc Drive . E 
АТАН! 820 40-Column йан. 4 
PLUS Complete Entertainment & Educational Software 


1925М6ТЕТІ Ж. 


' MATTEL £L4ACTROPUCS' 
CHESS ~ 
CHALLENGER 

6200 NEW EXECUTIVE 

5813 NEW ӨСІ PROGRAMMABLE... 


5100 NEW LCO ALPHANUMERIC, 
5102 NEW FIN. PROG 


CASIO’ 


E CODE-FPHONE ;000. . |... .... 


ALSO: CANON, TOSHIBA, NSC, SEIKO, MATTEL, PEARLCORDER, 
ITT, СТЕ AND MANY OTHERS. ALL AT GREAT PRICES!!! 


SOLUTIONS 


TIMER NEW 59.95 
CONTROLLER COMMAND. 33.95 


Пай еви, 


ML-80 . 
FX-58 


WILSHIRE CENTER 
3285 Wilshire Bivd. 
Los Angeles 
(213! 385-7777 


TARZANA 
18665 Ventura Blvd. 


Tarzana 
(213) 705-7507 


PASADENA 
260 S. Lake Ave. 


Pasadena 
(213) 785.3007 


BREA 

Imperial Hwy. 
Brea 

(714) 990-6600 


1080 E. 


PROFESSIONAL DISCOUNTS 
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Text continued from page 192: 

bytes of memory, has the sole pur- 
pose of generating the Adventure- 
data file that will be read by the 
Adventure-interpreter program. The 
program of listing 1 writes the data 
on a C-60 cassette and verifies that 
the tape has been correctly written. 
Allow about 45 minutes for this pro- 
gram to run. 

The Adventure-interpreter pro- 
gram appears in listing 2. It will read 
the tape data file in about 20 minutes 
and then start play of the game. 

If you plan to run Pirate's Adven- 
ture, on a 32 K-byte TRS-80 or larger 


machine, you can merge the two pro- 
grams as follows: delete lines 6510 
thru 6790 of listing 1. Append the 
data statements of listing 1 to listing 
2, replacing all occurrences of 
INPUT4D in listing 2 with the word 
READ. 

It is possible to run this program on 
machines other than the TRS-80. If 
your machine runs a version of 
Microsoft BASIC (eg: Apple II run- 
ning Applesoft, Commodore PET, 
Exidy Sorcerer, or any Ohio Scien- 
tific computer), you will have fewer 
changes to make. Here are some of 
the obscure changes that may have to 


Our Newest 
Data Base 
Management 
System 


Introducing CONDOR SERIES 20/DBMS, the relational 
data base management system for users who want power- 
ful performance at reasonable prices. 


For the special introductory offer of $695, discover how 
easy it is to develop business or personal information 
systems with SERIES 20/DBMS. 

eCreate a Data Base in Minutes 

Full CRT Screen Management 

ese English-like commands. Host language not 


required. 


«Computational, Statistical, and Sorting Capabilities 


CONDOR SERIES 20/DBMS is compatible with many Z-BO 
microcomputers with at least 48K RAM running under 


CPIM® operating systems. 


Please Send To: 
Name 
Company 

City 

Phone { ) 


— жанын e e e ت‎ лыны س‎ cA— — ee —X — ee — шыны Жала ee 


Dealer inquiries welcome. 
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Computer 


CONDOR COMPUTER CORPORATION 
3989 Research Park Drive, Р. О. Box 8318 
Ann Arbor, Michigan 48107 (313) 769-3988 


CPM Is a registered trademark of 
Digital Research, Inc. 


CONDOR SERIES 20/DBMS 


User's Manual ($35, plus tax) Additional information. 
—— SERIES 20 package ($695, plus tax) 


Position 
Address 

ZIP 
CAT 


State 


Circle 140 on inquiry card. 


be made (depending on your machine 
and version of BASIC): 


ФА logical operation returns the 
value —1 (or hexadecimal FF) when 
true, and 0 otherwise. For example, 
executing: 


PRINT (122), (171) 


causes the numbers 0 (denoting false) 
and —1 (denoting true) to be printed. 
9 The flag SF is a 16-bit integer that is 
set and tested with boolean algebra 
commands, This can be replaced by 
the following: 


1. Dimension SF as SF(15) 

2. Replace Е1 = SF AND 
CINT(QILL 4.5) with F1=SF(LL) 
3. Replace SF=SF OR 
CINT(21P .5) with SF(P)= —1 
4. Replace SF= SF AND NOT 
CINT(.5+21P) with SF(P)=0 


eIF...THEN..,.ELSE state- 
ments іп TRS-80 Level П BASIC 
assert that, if the condition being 
tested is true, the staternents between 
the words THEN and ELSE are per- 
formed. [f the condition is false, the 
statements following the ELSE are 
performed, If your BASIC does not 
have the ELSE clause, you will have 
to split the statement into multiple 
lines. 

e LEFT(AS,B) returns the substring 
of А$ from the first character to 
the Bth character. Similarly, 
MIDS$(AS$,B,C) returns the substring 
from the Bth character on, for a total 
of C characters, and RIGHTS$(A$) 
returns the last (ie: rightmost) B 
characters in the string. 

elf you cannot create a two- 
dimensional array of strings (eg: DIM 
А%(20,3)) as a twenty-row by three- 
column array of strings), you will 
find conversion nearly impossible 
because this feature is used heavily in 
the program. 


Happy adventuring, and watch out 
for the tides on Pirate's Island —they 
can be tricky. B 


Please note that the Pirate's | 
Adventure is copyrighted. Из 
publication in BYTE entitles the 


reader to personal use only. The 
program may not be distributed in | 
any way without the written per- 
mission of the author. 


ICs a text processor 


a 


С ontinuous. no-clutter, textual display, and short, 
easy-to-remember commands make Mince one of 
the finest editors available for small computers. Mince is 
based upon Emacs, a text manipulation system previously 
available only on a few large computers. The many 
features Mince now brings to the microcomputing world 
include, for example, the ability to switch back and forth 
between several documents, or even to display two 
different documents at once so that you can make 
changes іп one based on the other. 


Ci emstones are pro- Mince 
fessionally crafted 

programs that represent 
the state of the art in their 
respective domains. The 
documentation for each 
Gemstone includes not just 
a user's manual but also 8 
design overview and 
related theoretical material. 
Each Gemstone also ге- 
presents an ongoing 
commitment to user sup- 
port, in the form of a 
newsletter, program 
updates, and a telephone 
hatline 


Amethyst 
Mince Manual 


Amethyst Manual 


responding produet 


special request 


Mark of the Unicorn 
PO Box 422 


617.489.1387 


rhethyst, first of the Gemstones. combines Mince. 

scribble, the 805 C compiler, and the source code 
for the Mince command set This package makes possible 
simple reconfiguration of the editor to meet your needs. 


Not only can you customize the editor to your taste. you 


can even write your own programs and make use of' the C 
compiler. This way well make Amethyst the ultimate 
B080/Z-BO program development system. 


В" what makes this Gemstone sparkie іп our eyes is 
support! For Amethyst owners, service is our most 
important product. Purchasing Amethyst entitles you to 
free future updates and additions, as well as a newsletter 
containing other users comments on how to get the 
most from the system. We will provide any single 


" Actually, it’s both 
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Scribble (available January 1981) 
Both Mince and Scribble (ordered together) 


Scnbble Manual (avaiable January 1981) , +15 


Manual price is refundable upon purchase af the cor- 


All programs require a 48K СР-М? system Mince and 
Amethyst require а cursor-addressable display. Avail- 
able on B" soft sector diskettes Other formats by 


Gg is a text formatter that. when combined with 
Mince or another editor, forms a comprehensive 
document preparation system Scribble is based on 
Scribe, which was developed at Carnegie-Mellon 
University to provide a simple yat powsrful formatting 
environment for the non-technical user. Scribble com- 
mands allow you 10 specify the logical structure of the 
document rather than worry about formatting details 


8125 
13125 
"176 
“350 
“1Б 


ai "35 


Arington, Massachusetts 02174 


4 


command or simple document type that you find missing 
from Mince or Scribble for free. as well as providing more 
complex changes at additional cost, Further, our pro- 
gramming staff is available by phone or mail far 
consultation in bringing Amethyst up on your computer 
or helping you modify it to meet your needs. 


W: see your customization requests as feedback 
on the quality of our product. If there's some- 


thing you think we've forgotten, Were just as anxious to , 


have it in the software as you,are. Big or small, you re 
important enough to. have an editor that works a little 
more the way you ‘want and a little less the way anyone 
else thinks it ought to. 


ЕРІМ 15 а registered trade mark of Digital Research 
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BYTELINE 


NEWS AND SPECULATION ABOUT PERSONAL COMPUTING 


Conducted by Sol Libes 


$. Color Computer 


From Commodore: Com- 
modore International Ltd 
has announced several new 
products, including the 
$299 VIC-20 color com- 
puter, which has been the 
subject of much speculation 
over the past year. The VIC 
(Video Interface Computer) 
connects to any television 
set or monitor and features 
color (22-character by 
23-line display); sound; 

5 K bytes of programmable 
memory (expandable to 

32 K bytes); user-program- 
mable function keys; full- 
size typewriter keyboard; 
high-resolution graphics; 
standard PET BASIC; a 
graphics character set; pro- 
visions for joysticks, pad- 
dies, and light pen; and ex- 
ternal slots for extra 
memory and ROM (read- 
only memory) packs. 
Peripherals to be available 
include а tape-cassette 
unit, single floppy-disk 
drive, and printer. Com- 
modore's new low-priced 
CBM 2031 single disk-drive 
unit (also рагі of the new 
products announcement) 
will Бе available in a serial- 
bus version for use with the 
VIC-20. The CBM 2031 will 
he able to store up to 170 K 
bytes on a single 5-inch 
floppy disk. It will retail for 
under $600. 

Another significant an- 
nouncement from Com- 
modore was made with 
much less fanfare: а new, 
high-capacity business 
computer called the CBM 
8096 that will feature an 
80-column display, 96 K 
bytes of programmable 
memory, FORTRAN, 
COBOL, Ozz 
(Commodore's new user- 
adaptable data- 


management and retrieval 
program), and probably 
VisiCalc. It could have а 
dramatically low price. The 
CBM 8096 in conjunction 
with a high-capacity disk 
drive (like Commodore's 
new CBM 8062, with 3.2 
megabytes capacity), could 
undersell the already low- 
priced Radio Shack Model 
П 


Availability: Do not ex- 
pect to see the VIC-20 
before the second quarter 
of 1981. The CBM 8096 will 
not be out before the fourth 
quarter of 1981. 


W ue 8-Inch 


Drives Off To Slow Start: 
Manufacturers of 8-inch 
miniature Winchester hard- 
disk drives are reporting 
that sales, so far, have been 
disappointing. Apparently 
there is a wait-and-see at- 
titude on the part of 
customers. This appears to 
be due to standardization 
and interface problems, as 
well as the emergence of 
S-inch miniature Win- 
chester drives. Sales for 
1980 wera predicted to be 
in excess of 60,000 units; 
however, it appears that 
fewer than 37,000 will be 
shipped, with IBM taking a 
very sizable portion of this 
number. 

Sales of 8-inch miniature 
Winchester drives are ex- 
pected to increase at a 
healthy rate. Some industry 
analysts are predicting 
500,000 units by 1985, It is 
further predicted that these 
drives will take over the 
20- to 200-megabyte market 
previously held by 14-inch 
Winchester drives. It is ex- 
pected that the 5-inch Win- 
chester drives will domi- 
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nate the under 20-mega- 
byte market. 


M. 33 


Teletypewriter To Be 
Discontinued: The Tele- 
type Corporation's Model 
33 teletypewriter, affec- 
tionately known as "TTY" 
by long-time users, will be 
phased out of production 
by the end of 1981 after 
over twenty-five years of 
production. Teletype will 
also stop production on the 
models 28, 32, 35, DRPE, 
BRPE, and 4210. The 
Model 33 was the primary 
terminal for interactive 
computer use in the 1960s 
and early 1970s. Although 
it was designed for message 
transmission via telephone 
lines, early computer 
designers adopted it and its 
ASCII (American Standard 
Code for Information Inter- 
change) character code as 
a standard. Parts and 
documentation support will 
be continued for five years. 


Dec Shuts Two 
Computer Stores: DEC 
(Digital Equipment Cor- 
poration}, the first com- 
puter company to open а 
chain of computer stores, 
has halted the planned ex- 
pansion of its store net- 
work. Further, it has closed 
two of its twenty-seven 
stores. Heportedly, DEC 
spent between three and 
five million dollars to open 
the stores plus an equal 
amount for operating ex- 
penses, yet only a few of 
the stores have become 
profitable. The stores 
closed are in Detroit and 
the Wall Street district of 


New York City. More stores 
are expected to be shut 
down. 

Хетох, CDC (Control 
Data Corporation), and 
Commodore all have 
followed DEC's lead by 
opening computer stores. 
Xerox expects to open Ні- 
teen stores in 1981, while 
CDC and Commodore 
stated that they expect іс 
open "hundreds" of com- 
puter stores. 


D^ Digest Buys 
The Source: In в surprise 
move, the Reader's Digest 
has purchased a 5196 in- 
terest in the Source 
Telecomputing Corpora- 
tion. According to the 
Washington Post, Reader's 
Digest paid $3,000,000—a 
substantial amount of 
money for a company with 
no assets and only a 
marketing concept. The 
Source is entirely a resale 
operation: communications 
from Telenet, computing 
from a time-sharing service 
called Dialcomm, and data 
bases from all over. The 
Washington Post article also 
disclosed а messy court 
battle between Bill Von 
Meister, who developed the 
idea for The Source (and 
some years ago, developed 
the idea for the Mailgram), 
and Jack Taub, who ousted 
Yon Meister in a financial 
power struggle last year. 
A recent article in 
Business Week described 
The Source's woes. When 
Jack Taub took over the 
company last October, he 
immediately fired forty-five 
of the seventy employees, 
cut expenses, and procured 
additional financing. 
However, many suppliers 


soe 


Верой Writer 

is о trodemork of Coroling Business 

Computers, inc. Раузо! & ALETRAN are trademarks 
of o n Selector IV is o trodamark of Micro-Ap, inc 

Реал is a trademark of CPU Intemahonat Poscol/M & ACT ore trodemarks of 
Sorcim CBASIC2 is 0 trodemork of Compiler Systems, Inc. Mogic Wand is o trodemork of 

Smoll Business Applications, inc. Textwriter & Datebook оге trademorss of Organic Softwore Ultrasor II 
is o trodamark of Computer Control Systems, Inc. Copywriter is а Irodemork of Systronics TRS-80 is о trademark о! 

Tandy Corp CP/M & MP/M ore Irodamarks of Digital Research Superbroin ts a Irodemark о! Inlertec Dolo Systems S-Bosic 

is а trademark of Topaz Programming Prices effective unt! Januory 1, 1981 For shipping add 54 in US; 510. outside US per package 
Califone residents add appropriate stole sales tox Terms: Prepaid check, M/C of VISA or in US COD (UPS) Dealer inquiries inviled 
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still report that they have 
not been paid and Taub 
had been asking them to 
wait unti] 1982. 

The Source promised in 
its advertisements that 
airline schedules, 
restaurant quides in major 
cities, and mailgram-like 
services would be 
available. The mailgram 
went into effect last April 
and the airline schedules in 
June. The restaurant quide 
still covers only two citles. 
Also, at present a maximum 
of 100 users can use the 
system simultaneously; 
higher demand ол The 
Source has led to some 
long-delayed responses. 

Most users seem to ac- 
cept The Source's problems 
as those of a pioneer with 
development difficulties 
and that slowly, but surely, 
the services are improving. 
Most agree that even with 
its problems, The Source is 
very worthwhile. 

The Reader's Digest 
could be just what The 
Source needs to become 
successful. The purchase 
indicates that the Reader's 
Digest is clearly moving in- 
to the electronic jour- 
nalism/communications/in- 
formation field. 


Т.. Japanese Are 
Coming: Until now the US 
has dominated the rnicro-, 
mini-, and large-computer 
markets across the globe. 
However, things are chang- 
ing аһа 1981 will no doubt 
see the Japanese as a major 
factor іп the computer 
market. The Japanese are 
already pushing foreign 
computer suppliers out of 
the Japanese marketplace 
and are presently setting 
up marketing organizations 
in the US and Europe. 
They are moving slowly 
and very carefully, which 1s 
quite different from the 
American way of operating. 
Therefore, do not look for 
the Japanese computers to 
suddenly dominate the 
market. Rather, look for 
slow, but steady, growth ав 
the Japanese learn how to 


adapt and market products - 


in foreign marketplaces. 
There is no doubt that.the 


hardware is first-rate—a 
congressional task force 
recently concluded that 
Japan has caught up to the 
US іп semiconductor tech- 
nology "and in certain 
areas, may be ahead of 
us." In fact, many 
American computer makers 
are already using Japanese 
components in their com- 
puters, and the trend is in- 
creasing. 

This picture is essentially 
the same as that of the in- 
troduction of Japanese cars 
into thia country. Japanese 
cars were first introduced 
in the US about 20 years 
ago. Today they account 
for 40% of the market. 
Their cars cost more than 
US cars but are designed 
and made better. The same 
thing will probably happen 
in the computer market. 
Who knows, in another ten 
years we may see | 
government-supported 
loans for Apple, Com- 
modore, or Radio Shack. 


Ax. UNIX-Like, 


UNIX-Equivalent — What 
Next? There are now at 
least three UNIX-like 
operating systems available 
for microcomputers, only 
one of which is licensed by 
Western Electric. By now, 
Microsoft should have its 
XENIX operating system, 
developed in the C 
language under Western 
Electric license. It will be 
available for Z8000-based . 
systems. Electrolabs . 
already has its "UNIX-Like" 
systems available for 
280-based systems, and 
Morrow Designs has an- 


nounced a “UNIX- 


Equivalent" system for use |, 


with its ZBO system. 
Microsoft claims that 
XENIX is to be a superset of 
UNIX and that it will con- 
form to Ralease 7 of UNIX. 
Further, Microsoft hopes 
"to establish а clearing- 
house for UNIX and XENIX 


. Software developed by 


users," XENIX will be sold 
primarily to OEMs (original 


. equipment manufacturers), 


and Microsoft will receive 
$500 for each single-user 
copy sold. 


Electrolabs claims that its ` 
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OS-1 Operating System 
"appear[s] exactly like 
UNIX to the user" and that 
it "provides for up to 1024 
users" plus "lots more"—all 
in 12 K bytes of code. A | 
4 K-byte CP/M adapter is 
also included (with source 
code) in the $249 price. 
The Morrow operating 
system will be advertised as 
a "UNIX-Equivalent." It will 
be desiqned to run 
specifically with the new 
Morrow 280 processor 


‚сага, which includes а 


hardware mathematics pro- 
cessor and a programmable 
system-supervisor circuit 
for memory management. 


| a 
System To Be Introduced: 
Genisco Computers, Costa 
Mesa, California, is ex- 
pected soon to announce 
the first three-dimensional 
computer-graphics display. 
It will use a vibrating 
parabolic mirror and stroke 
display to create the illu- 


sion of а three-dimensional : 


object hovering in space 
before the operator. The 
system will probably sell 
for about $100,000, and it 
is expected to find applica- 
tions in air-traific control, 
molecular research, and oil 
exploration. 


Dan Errors To Increase 
With Sunspots: NOAA (the 
National Oceanic and At- 
mospheric Administration) 
is predicting that increases 
in sunspot activity will 
cause disruption of data 
communications worldwide. 
This increase occurs every 
eleven years, with 1981 
thru 1983 being a period of 
intense activity. The last 
such period occurred be- 
tween 1969 and 1972. The 
әНесі-ів felt to be more 
severe at higher altitudes. 


DL) tite Bide Floppy 
Woes Persist: Makers of 


. double-sided floppy-disk 
' drives finally appear to be 


delivering reliable units. 
Users report that the 5-inch 
dual-sided drives exhibit 
excelient reliability. 
However, 8-inch drives stil] 


' open fifty more Radio 


appear to have problems, 
and full production of high- 
reliability units is not ex- 
pected for several more 
months. Experts are pre- 
dicting that not until 1982 
will we see a crossover 
point where more double- 
sided floppies are made 
than single-sided units. 


Е... Programmer Sued 
For Erasing Programa: А 
suit filed ру Leeds 4 North- 
rup (L & N) against a 
former employee accuses 
him of erasing several 
valuable programs shortly 
after being fired from his 
project manager/program- 
mer position and before his 
password had been re- 
moved from the system. 

L & N is asking for $10,000 
in damages and a court 
order restraining the 
former employee from 
future tampering with the 
computer. Fortunately, 

L & N was able to restore 
the obliterated programs 
from backup magnetic 
tapes. 


U.. And Downs іп 
Personal Computing: It's 
been all "ups" for Tandy 
Corporation, while it has 
been al] "downs" for Texas 
Instruments (TI). 

It looks like Tandy will 
sell close to 300,000 Radio 
Shack Modal I computer 


‘systems by the year's end. 
` Tandy reported that its 


fourth quarter earnings 
rose 52% to over $30 
million, with year-end net 
sales of over $112 million. 
That's an increase of over 
35%, on sales that rose 
1496, Further, Tandy an- 
nounced that it plans to : 
Shack Computer Centers 
(there are sixty presently). 
Tandy also plans to have 
250 full-line stores (ie: 
Radio Shack stores that 
carry its full microcomputer 
line of products) by the end 
of 1981. Also, 100 new 
Radio Shack stores will be 
added, bringing the total 
number oí Radio Shack: 


. stores selling audio, elec- 


tronic, and computer 


ARCHIVES BUSINESS COMPUTER 


CP/M-BASED ... 4.5 MB CAPACITY ... 5-100 BUS 


A full 1.5 megabytes of storage on double- 
sided 54” diskettes; single-sided drives also 
avallable. CP/M operating system and stan- 
dard 5-100 bus allow for wide application 
possibilities and easy expansion. 


FULLY TESTED ... 
BROAD MARKET APPEAL . . . 
HIGH MARGIN 


The Archives Business Computer represents 
the new generation of all-in-one compu- 
ters, ideally targeted at professional and 
business customers. The compact desk-iop 
uni includes two 5%" drives that can be 
sold CP/M-based applications software; a 


12" green phosphor monitor; detachable - 


keyboard with’ numeric cluster, function 
.keycluster and 23 relegendable function 


CALL TOLL-FREE 


keys; 64K RAM, and 2-80 microprocessor ... 
options include a directconnect Bell 403 
compatible modem and hardware float- 
ing point chip. 


The new Archives Business Computer is now 
available from PGI Wholesale, ihe nation's 
leading microcomputer distributor. Call us 
toll-free for the most competitive pricing 
and widest selection of name-brand pro- 
ducts in the industry! A complete Research 
and Development Evaluation Report onthe 
Archives Business Computer is available to 
dealers free of charge. The Archives is 
immediately available at substantial deal- 
er discounts. | 


Manufacturer's suggested retall prices 
from 56,500 for dual drive single-density fo 


.$7,500 for double-density 1.5 megabyte 


system. г 
1-800-528-4445 1-800-528-6450 


WHOLESALE 
(fomrnery MicroAge Wholesale) 


1425 W. 12th Place 
Tempe, Arizona 85284 
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equipment to 8000 
worldwide. 

Texas Instruments, on the 
other hand, has problems. 
Its 99/4 personal-computer 
system has met with poor 
sales, far less than TI pro- 
jected. The general feeling 
ін that, although the unit 
has many unique features, 
it is overpriced and under- 
supported. TI reported in 
its most recent quarterly 
report that this was one of 
the company's "adverse 
areas.” But TI is not taking 
this lying down. Learning 
from automobile makers, TI 
is experimenting with $200 
rebates ($100 cash and 
$100 worth of software) and 
is backing this up with 
promotion, software 
development, and a 
seminar program, The 99/4 
lists at $950, but many 
dealers are discounting it 
to as low as $699 plus 
rebate. 


Кы, Bit: The Manhat- 
tan Yellow Pages telephone 
directory lists Lifeboat 
Associates, the country's 
largest distributor of 
microcomputer software, 
under "Marine Supplies & 
Emergency Equipment." 


ү 78 Introduces Three 
New Computers: Recently 
the Tandy Corporation an- 
nounced three new per- 
sonal computers. Their 
features have been covered 
in detail in several publica- 
tions (see the October 1980 
BYTE, page 172); there is 
no need to review them 
here. However, some com- 
ments may be worthwhile. 
The three machines are 
the TRS-80 Color Com- 
puter, the TRS-80 Model 
III, and the TRS-80 Pocket 
Computer. The color com- 
puter sells for $400 in its 
basic configuration (4 K 
bytes of programmable 
memory) and is only 
expandable to 16 K. It uses 
the 6809 processor and is 
therefore not compatible 
with the TRS-80 Model I 
and II. It does not look like 
it is intended to compete 
with the Apple computer. 
Rather, it appears aimed at 


competing with lower-level 
systems such as the Atari 
400 and TI-99/4 personal 
computers. 

Although Tandy denies 
it, the Model III appears to 
be a replacement for the 
Model I. Considering that 
the Model III contains the 
monitor, keyboard and disk 
drives in a single en- 
closure, is software com- 
patible with the Model I, 
and offers additional 
enhancements, most in- 
dustry people feel that the 
Model I will be phased out 
when the Model III systems 
finally arrive at the stores. 

The Pocket Computer is 
really a marketing experi- 
ment. Neither Tandy nor 
any of the other pocket- 
computer makers really 
know if there is a mean- 
ingful market for this 
machine. Quasar and 
Panasonic talk about selling 
one million of their new 
hand-held computers next 
year (at $400 each). Tandy, 
however, is selling its at 
$250 and may garner the 
major portion of the 
market. 

But what is the market for 
these pocket machines? 
The makers are projecting 
that they will be bought by 
salesmen and executives 
who, via a modem, will 
contact their home com- 
puters to book orders, 
check order status, receive 
and send messages, etc. 
Will hobbyists be attracted 
to these machines? The 
successful systems today all 
have a strong hobbyist 
base. It will, therefore, be 
interesting to see if these 
pocket devices catch on as 
planned. 


Такы Copy Due From 
Far East: EACA Limited of 
Hong Kong is manufactur- 
ing а functional copy of the 
Radio Shack TRS-80, which 
is no doubt the most 
popular microcomputer 
system made to date. 
Although it does not look 
like а TRS-80, it is hard- 
ware and software compati- 
ble with it. The computer 
will ba marketed in the US 
by Personal Micro Com- 
puters Inc (PMC), Moun- 
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tain View, California, and 
will be known as the 
PMC-80. It will list for $595 
(without a monitor), which 
is $200 less than the 
TRS-80. It will have а 
50-pin bus (TRS-80 has а 
40-pin bus); PMC plans 
5-100 and TRS-80 inter- 
faces. 


|; Rumor Bits: 
Zilog is still having prob- 
lems delivering bug-free 
28000 chips.... AMD (Ad- 
vanced Micro Devices) is 
rumored to be working on 
the Z8003, a 32-bit version 
of the 28000, scheduled for 
release іп 198].... NEC is 
rumored to be about ready 
to announce a new 
video-display-controller 
integrated circuit capable 
of handling a bit-map 
graphics display of 1024 by 
1024 pixels, devoting 16 
bits to each pixel. It will be 
capable of being con- 
figured for gray scale or 
color (3 bits each for red, 
green, and blue intensities) 
and still have 7 bits left 
over for things like blinking 
pixels, intensity protection, 
etc.... Intel, Western 
Digital, National Semicon- 
ductor, and Texas Іп- 
struments are all rumored 
to be working on con- 
trollers for Winchester 
floppy-disk systems. When 
these integrated circuits are 
available, it should reduce 
the cost of these controllers 
from the present $1000 to 
$1500 to a range of $200 to 


$500 
Random News Bits: 


SofTech MicroSystems Inc, 
sole licensing agent for 
UCSD Pascal, expects to 
make available a 16-bit ver- 
sion of UCSD Pascal for 
8086-based systems 
sometime in 1981. This will 
be followed later by a 
68000 version.... Tandy 
Corporation (parent of 
Radio Shack) has acquired 
the Lika Corporation of 
Stockton, California, for 
$4.5 million. Lika is а 
manufacturer of double- 
sided and multilayer 
printed-circuit boards.... 
Apple is having difficulty 
shipping Apple Ills and 


does not expect the first 
shipments until after the 
first of the year, six months 
later than promised.... 
Bubble-memory prices are 
dropping as yields im- 
prove. Intel has dropped 
the price of its BPK bubble- 
memory prototyping kit 
from $1710 to $995 and its 
iSBC250 bubble-memory 
card from $4750 to $3500. 
Sales of bubble memories 
rose to $226 million in 1980 
compared to $18.4 million 
in 1979.... National 
Semiconductor has in- 
troduced a microprocessor 
with BASIC in ROM (read- 
only memory). The INS8073 
device has a 2.5 K-byte 
ROM with Tiny BASIC and 
a 64-byte area of program- 
mable memory, which is 
used as à scratch-pad 
memory.... ANSI 
(American National Stan- 
dards Institute) has 
established à committee to 
develop an APL language 
standard. Those wishing to 
participate should contact 
Clark Wiedman, University 
of Massachusetts Com- 
puting Center, Amherst 
MA 01003.... Shugart 
Associates will soon in- 
troduce a new series of 
5-inch floppy drives 
capable of storing 500 K 
bytes on а single side and 1 
megabyte on two sides. 
They wil] be compatible 
with older drives.... IBM is 
quietly setting up a 
distributor organization to 
sell its computer 
peripherals.... The 
Massachusetts Department 
of Revenue recently held 
hearings on a new tax for 
off-the-shelf software, time- 
sharing, and other data- 
processing services.... 
Apple Computer wil] soon 
begin production of the 
new Apple III in a new 
plant located in Ireland. 


MAIL: I receive a large 
number of letters each month 
as a result of this column. If 
you write to me and wish a 
response, please include a 
stamped, self-addressed 
envelope. 


Sol Libes 
POB 1192 
Mountainside NJ 07081 


180,0 


А superior operating 
system and top application 
Software bring out the best 
in a microcomputer. That's 
why Marot offers the Oasis" 
Operating System and 
compatible software for 
owners of 780 based micros. 
They make a terrific trio. 


180 MICROS —creal 

machines. Тапау 5 TRS- 80 
MOD I” with OMA, bank 
select possibilities and 
nationwide service. Altos. 
Cromemco. Horizon. 
And many others. Great 
machines—but it takes 
a great operating system 
to tap their full potential. 


ENTER OASIS —available 

from Marot. oasis is fast 
emerging as the operating 
system for Z80 commercial 
applications and serious 
programmers. Why?...rapid 
formating and back-up of 
diskettes; efficient disk utili- 
zation; excellent line editor 
and document processor 
for file management and 
lextwriting; user accounting 
with logon, password, privi- 
lege level and use account- 
ing; machine independence 
of programs, data and text 
files; sequential, direct and 
keyed index (ISAM) files; 
interpreted and compiled 
BASIC; COBOL-ANSI 74; 
single and multi-user ver- 
sions; and more. No wonder 
pros say 'OASIS makes 
micros run like minis! 
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TERRIFIC 


TRIO: 


APPLICATION SOFTWARE 


3 


partner supporting these 
excellent, ready-to-run 
products: 


Magic Wand." The 
wordprocessor combining 
the ease of screen editing 
with micro power. 

HDBS.** For data 
management needs 
restricted to hierarchical 
tree structure and fixed 
length records. 

MDBS"* Handles full 
network CODASYL oriented 
data structures and 
variable length records. 

ABS*** Quality office 
management systems— 
accounts receivable and 
payable, general ledger, 
etc.—the total interacting, 
user-oriented business 
package. Written in COBOL; 
available with source code. 

ALaw package. And 
ready soon: complete 
medical management, 
real estate, restaurant, 
pharmacy, management 
analysis packages, and 
others. 


Marot and its Dealers 
Offer OASIS and many 
professional software 
products to individuals, 
OEMs and dealers. 
Licensing arrangements 
are also available. Just 
call or write and start 
your own terrific trio. 


— available from Marot. 
OASIS is your active, invisible g 


IS, 


(Cecile whal you would like 
and send wder with paymani 
to Ihe address shown below ) 


ll; SEND COMPLETE 
T INFORMATION 
| 


B Product Price 


MAGIC WAND * $400 


ABS ACCOUNTING (call or write) 


Е MDBS, full network 
Е 


HDBS 300 
Report Generator, 

Query Sysiem 300 

1 Primer 10 


(Other options available) 


§ Magic Wand, MDBS and HDS are 
available for several operating systems. 
"OSG 15 the adimi od Phase One Systems Inc 
1 "AS AH} VDES are pouted Бұ Mero Dar Base 
Syatoms, Inc 
1 "**'lmencan Buseness Systems inc 
B 85-80 ıs һе regısiered trademark of thi Tandy 
Co poxaton 
i Magic Wand i$ the regdipied lradgmark 
of Smal біуыпес5 Systeme inc 


|| 


sspe |e fe Б fe |e fee 


ШІ 
ШІ 


| 
| 


MAROT SOFTWARE SYSTEMS. 
YOUR EASTERN SOURCE 


Price 
with Manual 
Manual Only 


Product 
OASIS 


OFEAATING SYSTEM 
(Includes: 
ЕХЕС Language; 
File Management; 
User Accounting: 
Device Drivers; 
Print Spoolar: 
General Text 


zi 


BASIC COMPILER/ 
INTERPRETER/DEBUGGER 1 


B 
8 


RE-ENTRANT BASIC 
COMPILER/INTERPRETER/ 
DEBUGGER 


DEVELOPMENT PACKAGE 
(Macro Assembler: 
Linkage Editor; 
Debugger) 


TEXT EDITOR А 
SCRIPT PROCESSOR 


DIAGNOSTIC а 

CONVERSION UTILITIES 
{Memory Test, 
Assembly Language; 
Converters, Filo 
Recovery, Disk Test; 
Fite Copy Пет 


olhar 05; еле. 15.00 


COMMUNICATIONS 
PACKAGE 
(Taming! Emutator: 
File Send & Receive) 


PACKAGE PRICE 
(All af Abovpl 


SINGLE-USER 
MULTI-USER 


FILE SORT 


COBOL-ANSI 74 


Send order to: 

Marot Software Systems, Inc. 
310 Madison Аме. 

New York City, NY 10017 
Telephone (212) 661-8550 
NAME 

STREET (NO BOX s) 


CITY 

STATE ZIP 
AMOUNT $ 

(Attach system description: 

add $3 for shipping: 

New York residents add sales tax.) 
О Check enclosed O VISA 

О UPS C.O.D. O Maslercharge 
Card Number 

Expiration Date 

Signature 


BYTE December 1980 219 


СВМ" 8032 BUSINESS COMPUTER 


The new Commodore 8032 Business computer offers a wide 
screen display to show you up to 80-character lines of informa- 
Чоп. Text editing and report formatting are faster and easier 
with the new wide-screen display. The 8092 Business Com- 
puter also provides a resident Operating System with ex- 
panded functional capabilities. You can use Basic on the 8032 
Business Computers in both interactive and program modes, 
with expanded commands and functions for arithmetic, 
editing, and disk file management. The CBM &032 Busi- 
ness Computer is ideally suited for the computing needs 
of the business marketplace. Call for additional 
information. 


(x commodore LÍ $1695 


$ 179 5 | CBM'"8050 DUAL DRIVE FLOPPY DISK 


The CBM 8050 Dual Drive Floppy Disk is a much enhanced 
*32K RAM, 14K 4.0 BASIC version of the intelligent CBM 2040 Disk Drive. The CBM 8050 
"IEEE BUS “80 x 25 CRT has - " че features of о СВМ 2040, and provides more 
powerful software capabilities, as well as one megabyte of 
*Ideàl for WordProcessing online storage capacity. Tha CBM 8050 supplies relative 
or other business/technical computer uses. record files and automatic disketta initialization. It can copy 
АП the files from one diskette to another without copying 
unused space. The CAM 8050 also offers improved error recov- 

ery and the ability Lo append to sequential files. 


MULTI-USER TIME SHARE OFFERED TO YOU BY THE 
NEECO MULTI-CLUSTER 


At а low entry соні, up to eight CBM computers can transfer data bi-directionally to one 
CBM Dual Disk Drive. The MULTI-CLUSTER, designed with lta own independent power 
supply, provides а connection from one CBM ccmputer work selection іс other CBM 
computer work stations, allowing data transfer and dala access on a priority queuing basis. 
This system provides the cost effectiveness required іп a multi-using environment hy 
establishing the dual disk drive asa central mass storage unit. This provides a high degres 
of disk accessibility. 


The standard configuration of this system allows 3 CBM” microcomputers (maximum of B) 
connected through the MULTI—CLUSTER to the IEEE port of the 2040 Disk Drive. More 
CBM's can be added to the system according to the user's need. 
MULTI-CLUSTER 

Standard ene $995 Additional Component Prices 

One Multi-Cluster Each extra CM-100 ,.......... 
Controller `. MC800A Output Printer Module 
Three Channel Modules ,.. CM-100 (for Centronics Protocal)..... $200 
Multi-Cluster is 4 product of BMB Compuscience. 


меои DATASOURCE 1 


“А full featured Database Manager for the Commodore 8032" 


Never before has а true Database been available for Commodore Computers. DATASOURCE 1 contains database 
capabilities you would nct expect on a microcomputer system. Capabilities like selective search by any sub-field or field 
within a record, mathematic manipulation, up to 120 fields per screen display. and much much morg! DATASOURCE 1's 
major feature is total usability! DATASOURCE was designed for use by you! 


MAJOR FEATURES INCLUDE: MAJOR USES INCLUDE: 

s SCREEN ORIENTED ж SELECTIVE OR SEQUENTIAL * MAILING LIST 

SEARCHES » UP TO 120 SORTABLE DISPLAY FIELDS • UP TO2 MANAGEMENT » QUBRY/CALL 

DISPLAY SCREENS OF DATA PER RECORD э HUNT FUNCTION INFORMATION • A/R AGING 

(find characters іп апу reoord) * POWERFUL MATHEMATICAL MANAGEMENT » CASH FLOW 
MANIPULATION е SUPPORT PROGRAMS INCLUDE: FILE OR EDIT FORECASTS е FILE MANAOEMENT » ANY 
SCREEN RECORD. POWERFUL SORT /ME RGE, DIREOTOR Y PROJECT/PROBLEM THAT REQUIRES 
MANAOER, SXTENDED OUTPUT REPORT GENERATOR. FULL INVENTORY DATA OR FILE 
COMPATIBILITY WITH WORDPRO 4% PLUS FILES. AND —. oe \ MANIPULATION! 


MUCH MOREI EMINENTLY USABLE BY NOVICE USERS. % 4 9 
| one 5 


' "Requires DOS 200r DOS 2.5 2 
AVAILABLE TO DEALERS FROM MICROAMERICA 
DEALER TOLL FREE: 1-800-343-4411 


WordPro 4 Plus is a registered trademark of Professional Software Inc. 


N EECO NEW ENGLAND ELECTRONICS CO., INC. (61 7) 449 „1 760 


"NEW ENGLAND's Largest 
679 HIGHLAND AVE. MASTERCHARGE ОН VISA ACCEPTED 


NEEDHAM, MA 02194 Computer Showroom" TELEX NUMBER 951021, NEECO 
MON-FRI, 9:00-5:30, E.S.T. 
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МЕЕСО 
PROUDLY 
INTRODUCES 


ALTOS АС: ALTOS OFFERS OUR USERS 
• Dual 8" floppy disks TOTAL SYSTEM CAPABILITIES 
e Megabyte storage AND FLEXIBILITY.. 
тү" e 780 based « CP/M • Multi-User 
к е Hard Disk e Seven languages 
ыз ыы РМА) e MP/M • NEECO system support 
| e Full Word Processing 


$5990 


"ALTOS Computers offer you System 
Flexibility and Reliability" 
CONTACT NEECO FOR ADDITIONAL INFORMATION ON 
HOW ALTOS CAN BECOME YOUR COMPUTER SOLUTION. 
Altos computers range in price from less than $3000 to over $14,000. Altos Computer Systems' capabilities 
range from single disk-single user to 29 Megabytes-Multi-User. 


| ALTOS computers are distributed to Dealers/OEMs in the М.Е. Region by MICROAMERICA | 
SU PE F BRAIN | Trial Tested Osborne Business Packages on the Superbrain 
| | dad Ам е Accounts Receivable 5250.00 Complete 4 Module 
SOFTWARE е General Ledger $250.00 Package 5795 
"ww е Accounts Payable 5250.00 MicrosoflBASIC 
екілі Packages written п MicrosoftBASIC) , Payroll Package $250.00 5325 
| SUPERBHRAIN SPECIAL OFFER! - SPECIAL OFFER! - Purchase 
32K RAM $2795 ee. a ыы” а Centronics 704-9 (RS232, 
ü апо will Include ' , 
64K RAM $2995 MBASICS for only $250! 180 CPS, retail $2380) printer 
FORTRAN $ 450 (regularly $350) and a 64K Superbrain together 
"The Superbrain is ideal for use as an intelligent for only $4595 - cash price only. 
terminal or stand alone microcomputer system for 


OEM's, commercial customers, and other e Two 5.25" Shugart Minifloppies with over 
sophisticated computer users." 300 K (CP/M Version 2.2 or later) Disk Storage. 


Integrated in a single compact housing. 
CP/M operating System with MBASICS5 and 
other interpreters/compilers available. 

32K or 64K RAM models available. 

21/0 Ports - one fully enabled RS232 


port for communications. Other port for 
RS232 serial printer output. 


Too many software packages are now 
available to list them here. 
OEM/DEALER INQUIRIES 


All pricing and specifications are subject to change. 


$299 5 The Honor Graduate 


NE EC pre o d MICROAMERICA DISTRIBUTING 
| i g "Nationwide distributors of Computer Equipment" 
679 Highland Ауе Visa Accepted 21 Putnam Street | 


Needham, МА - eedham, 
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The Users Column 


BASIC, Computer Languages, 
and Computer Adventures 


Jerry Pournelle 
c/o BYTE Publications 
70 Main St 
Peterborough NH 03458 


It's a typical Sunday afternoon here at Chaos Manor. 
In one room a dozen kids are playing games on the Radio 
Shack TRS-80, while here in the office I've been playing 
about with the C programming language after adding a 
check-writer to my accounting programs. My wife, the 
only practical member of the family, gently reminds me 
of my deadlines: galley proofs of à new novel, King 
David's Spaceship (Simon and Schuster); two chapters of 
the latest Niven/Pournelle collaboration, Oath of Feaity 
(Simon and Schuster, Real Soon Now); plus three col- 
umns; a speech to a librarians’ convention; and inputs for 
a NASA study on America's fifty-year space plan. Some 
business people worry about cash flow; for authors it's 
work flow—work comes in bunches, like bananas, and 
sometimes it seems everything has to be done at once. 

So, since it's what we've been doing here lately, I'll talk 
about computer games and programming languages; a 
disparate set of topics, but not quite as unconnected as 
they might seem at first glance. 


Languages 

One of the biggest unsolved problems in the microcom- 
puter field is languages: which ones are going to be stan- 
dard? Everyone learns BASIC, of course, because it 
comes with the machine, and it's a very easy language to 
learn, Pretty soon, though, you come to the limits of the 
BASIC supplied with the computer; and then what? 

A few years ago there wasn't a lot of choice. You could 
buy FORTRAN, and perhaps COBOL; you could learn 
assembler; but then you were stuck. Moreover, there 
didn't seem to be any obvious advantages to FORTRAN 
and COBOL, both of which were not only hard to learn, 
but also difficult to connect up with the computer. Most 
of the books on those languages were written with big 
mainframe machines in mind, and the documentation for 
the small-system versions was, to put it kindly, rather 
skimpy. Moreover, the user manuals were filled with 
mysterious references to "logical devices" and other such 
nonsense, while giving almost no clear examples of how 
to get programs running on a home computer. 

The result was a great expansion of BASICs. What was 
once a simple teaching language, designed largely to let 


222 3 December 1980 © BYTE Publications Inc 


new users become familiar with the way computers 
think, became studded with features. Every time you 
turned around there was a new BASIC interpreter, each 
one larger than the last, and almost none of them com- 
patible with each other, Whatever portability BASIC had 
enjoyed vanished in a myriad of disk operations, func- 
tions, WHILE statements, new input formats, etc, ete, 
and, at the same time, the "free" memory left over after 
loading BASIC got so small that you couldn't handle 
much data. 

The logical end of that process is Microsoft's newest 
BASIC-80. Understand, it's an excellent BASIC. It has 
features that, not long ago, the most advanced languages 
didn't have. It's well documented —at least the commands 
and functions, which are listed alphabetically, are clearly 
described. The general information section could be ex- 
panded with profit—at present it's written for users who 
are already more or less familiar with how BASIC oper- 
ates. There are elaborate procedures for error trapping, 
and they all work. The editor has been improved. There 
are procedures (not very well documented) for linking in 
assembly-language subroutines. You can use long vari- 
able names, such as "'Personal.data.1'" and 
"Personal.data.2", and be certain the program will know 
they are different variables. 

In other words, there's a lot going for it; but it takes up 
24 K bytes of memory, and it's still BASIC. If you want 
to understand your program six weeks after you write it, 
you'll have to put in a lot of REMark statements, every 
one of which takes up memory space. As with all 
BASICs, you have to sweat blood to write well-struc- 
tured code (and if you don't bother, that will come back 
to haunt you when you want to modify the program). 
And, like all BASICs, it is slow. Fairly simple sorts, even 
with efficient algorithms, take minutes; disk operations 
are tedious. 

I suspect that Microsoft BASIC-80 is the end of the 
line; they have carried BASIC about as far as it can go. 
They've done it very well, but they've also reached the in- 
herent limits of the language; and those limits may not be 
acceptable. 

Of course most programmers have always known that 
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even the best BASIC interpreter wasn't good enough; that 
i£ you add enough features to make the language useful, 
you'll end up with a very slow monster that takes up far 
too much memory, and that even if you could tolerate 
those limits, the language itself forces sloppy thinking 
and inelegant code. However, knowing the problem 
didn't make the solution obvious; indeed, it's not obvious 
yet, We can recognize the limits to BASIC and still not 
agree on what to do about it. 

There seem to be two fundamental paths. One is to 
start over: to relegate BASIC to its original function as a 
teaching language, and switch to some other language for 
serious programming. Many took this path, and came 
out with microcomputer versions of such languages as C, 
APL, ALGOL, LISP, FORTH, STOIC, and Pascal. 

The other way is to compile BASIC. One of the first 
compiled BASICs, BASIC E, is in the public domain; I 
obtained a fairly decent version with (barely) adequate 
documentation from the CP/M User's Group several 
years ago. Then Software Systems brought out an im- 
proved BASIC E called CBASIC. It is easy to use and 
features really excellent documentation, some of the best 
I've ever seen. It has decent file structures; you are not 
limited to either sequential or random-access disk files, 
but may use sequential operations on random-access 
files. 

There are irritants in CBASIC, particularly with regard 
to line-printer operations, CBASIC has only the PRINT 
and PRINT USING commands; there is no LPRINT. To 
get hard copy, you must execute a LINEPRINTER state- 
ment, then one or more PRINT statements, then do a 
CONSOLE statement to have the copy sent to the ter- 
minal. Every time you do the CONSOLE statement, the 
print buffer empties, and you can get unwanted stuff 
printed on your hard copy; worse, you can also get un- 
wanted line feeds, making it tough to format hard copy 
(although'CBASIC does allow you to output characters 
through a port so that, if you are clever enough, you can 
control the line printer directly; you could even make a 
CBASIC program drive a Diablo for reverse printing if 
you wanted to spend the time writing that program). 
Another needless limitation is that CBASIC allows a 
maximum carriage width of 133 characters, although a 
12-character-per-inch printer can print lines 158 
characters long. 

Irritants or no, CBASIC is both well designed and 
well documented, It has WHILE; IF-THEN-ELSE (with 
chaining); long variable names; and logical operations (IF 
TAX »0 AND PRICE « MAXIMUM.ACCEPTABLE 
THEN GOSUB 234 ELSE PRINT "NO GOOD" is a 
perfectly valid CBASIC expression). It has the CASE 
(Switch or ON-GOTO) statement. | 

And it saves memory by compiling. To use CBASIC, 
one creates a program with any editor that makes ASCII 
(American Standard Code for Information Interchange) 
files (Electric-Pencil-created programs have to be put 
through a converter), then turns the CBASIC compiler 
loose on it, What comes out isn't true compilation; the 
compiler strips out remarks and needless line numbers, 
and compacts the remainder into an INT (intermediate) 
file; when you want to run the program, you must load in 
a 10 K-byte run-time package. The INT file is still inter- 
preted; it is not a machine-language program. You can, 
though, include scads of remarks, put each statement on 
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a separate line, leave lots of blank space, put in rows of 
asterisks, indent whole sections of the program, and thus 
vastly increase program readability without using up 
memory space. À CBASIC program can be written for 
legibility. ; j 

But it's stil BASIC. Because a program can be 
reasonably well structured and self-documenting doesn't 
mean that it will be; BASIC makes it easy to write incom- 
prehensible code and difficult not to, And CBASIC is 
very slow, no faster than Microsoft BASIC-80 and often 
slower. | | 

There's another limit. It's very hard to write long pro- 
grams in CBASIC. This problem is inherent in any com- 
piled language—whether true compilation to machine 
code, or pseudocompiling to an INT file. For example, 
assume that I want to add a small feature to my account- 
ing package (which I did in fact write in CBASIC two 
years ago). I load the source program into the text editor. 
I add the feature and hook it into the program; since I do 
sweat blood to write structured code, that's fairly easy. 
Now I must save the altered source and put it through the 
compiler. Since it's a long program, the compilation takes 
many minutes—and toward the end, I get a SYNTAX 
ERROR message. l've put a comma where it wants a . 
semicolon. 

Now I have to load the editor, read in the source, make 
the change, save, and recompile. Presuming that this time 
it goes without error, І may have used up half an hour 
just to change"," to ";"—and I still have no test of the 
program's logic. If I now test for logic and it's not right, 
well, I have to start all over again, hoping that this time I 
don't manage a new syntax error.... 

Thus, you can use up a whole afternoon adding some- 
thing quite simple to a big program. There must be a bet- 
ter way. Why can't someone come up with a language 
that runs interpretively like normal BASIC, letting you 
correct both syntax and logic errors while in an interac- 
tive mode; and then allow you to compile the result? 
While we're at it, let's wish for the compiled prógram to 
be in true machine language, code that could be put into 
"ibd memory, and, moreover, code that would be 

ast. 

That's the route that Microsoft took. Their BASCOM 
compiler works just that way with their BASIC-80. It will 
also compile Microsoft BASIC 4.5, and, with con- 
siderable modifications to syntax, programs written in 
both CBASIC and BASIC E. Moreover, it's a very power- 
ful compiler. It implements almost all the features of 
BASIC-80, including WHILE, IF-THEN-ELSE, CASE, 
logicals, and string operations, etc. It sounds like the 
answer to a prayer. 

Of course there are problems. Random-access disk 
operations are unbelievably messy, and worse, a 
random-access file cannot be accessed sequentially. 
There's considerable overhead burden. For example, this 
program: 


10: PRINT "Hello" 
20 END 


required 9 Қ bytes when compiled into а CP/M COM 
file; there's obviously a big run-time package built into 
BASCOM. Worse, present Microsoft user contracts re- 
quire that anyone marketing a program compiled by 
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BASCOM pay a stiff 9% royalty to Microsoft on every 
copy sold! Since this is about equal to the profit margin 
of many software houses, it's understandable that there's 
been no great rush to sell programs employing 
BASCOM. 

But let's assume much of this is fixed. Microsoft has a 
good reputation for responding to customer suggestions. 
As an example, at the West Coast Computer Faire I spoke 
to the Microsoft representatives about the lack of a FILES 
statement (a means of finding out the file names present 
on disk) in BASCOM; BASIC-80 supported FILES, but 
not the compiler. Two weeks later I received an updated 
version of BASCOM—and lo!—the FILES statement had 
been implemented, along with several features other 
users had suggested. 

At the National Computer Conference, Microsoft re- 
presentatives said they were "rethinking" their contract 
policy and would probably change it; that change may 
have been implemented by the time you read this. I have 
also mentioned to them the desirability of allowing se- 
quential access to random files, and they've promised to 
look into that. It's not unreasonable to assume they'll 
tighten up the overhead-code problem. Thus, as I said, 
let's assume that the major problems of BASCOM are 
fixed. What will we have? 

First, the combination of BASIC-80 and BASCOM is 
superb for quick and dirty jobs and for those little 
special-purpose programs that aren't going to be run very 
often (possibly only once) For example, I recently 
wanted to reformat some financial data files. The pro- 
gram had to go open the file, read the data, make a 
couple of changes, and write the information out in a new 
format. The only problem was that I also wanted to sort 
the data before putting it back out, and this had to be 
done for a lot of files: Doing it with interpretive BASIC 
would take hours and hours; while writing even that 
simple a program in Z80 assembler would, at best, use up 
an afternoon, and might take a lot longer. 

The solution was to write it in BASIC-80, test syntax 
and logic while in interpretive mode, and compile with 
BASCOM. That took an hour. In another hour, I had 
reformatted about one hundred files. BASCOM is fast, 
blindingly fast; sorts that take 3.5 minutes in CBASIC are 
done by BASCOM (using the same algorithm) in under 
20 seconds. 

In other words, the combination of BASIC-80 and 
BASCOM has a lot going for it. If Id written this review 
a year ago, I'd have concluded that BASIC-80/BASCOM 
was what the world has been waiting for, and spent the 
rest of the review suggesting incremental improvements 
to make it even better. 

Now I'm not so sure. 

The problem is that when all the improvements are 
done; when all the bugs (if any; I've found none in the 
latest versions of BASCOM ) are eliminated; when all the 
new features are added; when the code is tightened; when 
the disk operations are simplified —when all that's done, 
it's still BASIC. 

And there are many who believe BASIC is a dead end; 
that the inherent limits to the language are just too severe 
for it ever to be acceptable; that incremental im- 
provements actually harm rather than help the field, 
because they encourage newcomers to stick with BASIC 
instead of learning something better. My mad friend is 
convinced of that. So are a number of my associates. 
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"But," I protested to my mad friend, “I’m interested in 
using computers, I don't care about elegance, What I 
want is something that lets me get the jobs done quickly, 
and BASIC-80/BASCOM does that...." 

"But at a stiff price. How many times have you had to 
start over with a program because it just wasn't worth the 
effort to improve one of those BASIC routines? BASIC 
doesn't let you build software tools. It's like Pidgin 
English—you can manage to buy dinner and sell copra 
with Pidgin, but you'll never write Hamlet. Or the 
Declaration of Independence, or even good laws...." 

And the argument starts over and goes on until we get 
hungry, and, at the bottom line, it's all a matter of opin- 
ion; and since my space is limited, I'll drop it for the mo- 
ment. Just now the bottom line is that BASIC-80 and 
BASCOM work, and, if you're willing to accept the in- 
herent limits of BASIC, they're quite splendid; but those 
limits are severe. 


Looking Elsewhere 

What, then, are the microcomputer user's best alter- 
natives to BASIC? Once again, let me be honest: these are 
opinions. They're opinions based on considerable user 
experience, but they're opinions still; and І have found 
that every known language has passionate supporters, so 
I am bound to make someone unhappy. 

The earliest alternatives to BASIC were FORTRAN 
and COBOL. These, in my judgment, are languages 
whose time has long passed. They have little to recom- 
mend them, because they have nearly all the limits of 
compiled BASIC without the advantage of letting you 
program in the interpretive mode before compiling. I've 
had both for years, and after an initial flurry of en- 
thusiasm for FORTRAN (I never cared at all for COBOL, 
which may be all right for very large systems, but is plain 
crippled on microcomputers) they went on the shelf and 
haven't come off it. Neither FORTRAN nor COBOL lets 
you write structured code. True, FORTRAN with RAT- 
FOR (excellently described in Kernigan and Plauger's 
book Software Tools, Addison-Wesley, 1976) overcomes 
some of the limits; but to use RATFOR requires another 
compilation stage, so that it can take over an hour to find 
and correct a trivial error in a fairly simple program. The 
Software Tools approach to programming is excellent, 
and I strongly recommend the book; but in my judgment 
the deficiencies of FORTRAN with RATFOR are simply 
overwhelming, and І cannot recommend using them. 

Then there's Pascal, which very well may be the wave 
of the future. Pascal began unfortunately: the first wide- 
spread implementation of Pascal for microcomputers was 
from the University of California, San Diego, and it just 
didn't work for most users. The hooks into the disk 
operating system were clumsy, and it was very slow. 

Then came some other versions of Pascal, and they too 
had horrible problems; you had to be really sophisticated 
to use them. Bugs appeared, and, unless you knew an 
awful lot, you couldn't tell whether you'd made a pro- 
gram error or the compiler was at fault. Implementing 
early Pascals required a constant and fairly complex 
dialogue between user and publisher. 

As a result, a lot of us lost interest in Pascal. The 
language looked great in theory, but if you couldn't run 
it, that hardly mattered. 

There are now a lot of Pascals; Pascal for the Apple, 
Pascal for the TRS-80, Pascal for CP/M; Pascal that 


Imagine — for only $129.95 you сап own the slarling 
level of Explorer/85. a computer tha!'s expandable inla 
full business/development capabililies — a computer 
that can be fan beginner әулет, an OEM controller. 
or ап {BM-formatied 8" disk small business system. 
From the first day you own Explorer/85. you begin 
campuling on a significant level. and applying princi- 
ples discussed in leading computer azines. Ex- 
plorer/85 features the advanced Intel BOBS cpu, which 
is 100% compatible with the older 8080A. Ii offers on- 
board S-100 bus expansion, Microsoft BASIC іп КОМ, 
plus instant conversion to mass sto disk memory 
with slandard IBM-formatied 8” disks. All for oni 

5128.95, plus the cos! of power supply. key board / 
terminal and RF modulator if you don't have them (see 
our remarkable prices below for these and оет, ac- 
cessories) Wilh a Hex Keypad/display front panel. 
Level "А” can be programmed with no need for a ter- 


Start learning and computing for only $129,95 with а Netronics 8085-based 
computer kit. Then expand it in low-cost steps to a business/development system 
with 64k or more RAM, 8” floppy disk drives, hard disks and multi- terminal I/O. 


Full 8" disk system for less thar iha price of a тілі {shawn with 
Meironics Exploror/B5 computer ond now terminal), System features 
floppy drive from Control Dato. Corp. world's largest maker of 


memory strugo systems {not а hobby brand) 


THE NEW EXPLORER /85 SYSTEM 


Special! Full а” floppy, 64k system for less than the price of a mini! Only $1499.95! 


(Also available wired & lested, $1799.95) 
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ouka, 


LEVEL "E" SPECIFICATIONS 

Level "E" adds sockets for ВК of EPROM to use the 

papular inte! 2718 or the T1 2515. Bi includes al] sockels. 

power supply regulator, heat sink, filtering and decou- 

pling components. s may also be used for 2k x 8 

RAM IC's (allowing for up to 12k of oanboard RAM |. 

DISK DRIVE SPECIFICATIONS 

e B&'CONTROLDATA CORP € Datacapacity 401.016 bytrs 
rofessional drive. (SD), 802.002 bytea (DD), 


ә LSI controller. unformatted. 
ә Wnir praeci ә Access time 25msione 
ә Bungle ar double density. track |} 


DISK CONTROLLER ГО BOARD 


SPECIFICATIONS 
е Cont;olsupiafours" drives. 9 2716 PROM socket included 
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b system, perfect for E д = © рони in Ha keyyieen © pei РС board 
` beginners. hobbyists, т» А г "PIT when ayatem reso, ighass epoxy. | 
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LEVEL "A" SPECIFICATIONS 

Explarer/B5's Level "A" system features Ihe advanced 
Intel 8085 cpu. an 8355 ROM with 2k deluxe monitor/ 
operating system, and an advanced 8155 RAM I/O... 
all on a single motherboard with room for RAM/ROM/ 
PROM/EPROM and S-100 expansion. plus generous 


prototyping space. 

PC towed. Glass epoxy, plated through holes with 
solder mask. , LO: Provisions for 25-pin (0925) con- 
sector for terminal serial I/O, which can also support a 
paper tape reader . . . cassetle iape recorder inpul and 
аштан... cassette tape control output .. . LED ашры! 
indicator on SOD (serial output) line . . . printer inter- 
face (less drivers}... total of four 6-bit plus one 8-bit 
1/0 ports. • Crystal Frequency: 6.144 MHz. > Control 
Switches: Reset and user (RST 7,5) interrupt. . . addi- 
lional provisions for RST 5.5, 6.5 and Т interrupts 
onboard. « Counter/ Timer. Programmable, 14-hil bi- 
пагу, > System RAM: 256 bytes located at FOD. ideal 
for smaller systems and for use as an isolated stack 
area in oq systems . . . RAM expandable to 64K 
ма S-100 bus ог 4k on motherboard. 

Syalem Monilor (Terminal Version; 2k bytes of 
deluxe system monitor ROM located at ЕЙӨӨ. leaving 
HH free for user RAM/ROM. Features include tape 
load with labeling ... examine/change contents of 
memory... inseri data, . „ warm ізгі... examine and 
change al! regislers ,. single step with register display 
al each break poinl, a debugging/training feature , . . go 
lo execulion address .., move blocks of memory from 
one location to another . . , fill blocks of memory wilh a 
constant .., display blocks of memory... automatic 
baud rale selection lo 9600 baud... variable display 
line length. contral (1-255 characters/lime] ... chan- 
nelized 1/0 monitor routine with 8-bit parallel output 
Гог high-speed printer . . . serial console in and console 
oul channel so thal monitor can communicate with 1/2 
ports. 

System Monilor (Hex Keypad/Display Version): 
Tape load with labeling . .. tape dump with labeling 
, . , xamingAhange contentis of memory, . . insert dala 
... матта start... examine and change all registers. . . 


single step with register display st each hreak point. . . 
gu to execulion address. Level "A" in this version 
makes a perfect controller for industrial applications. 


and із programmed using the Netronics Hex Keypad/ 


Display. it la low cast. perfect for beginners. 

HEX KEYPAD/DISPLAY SPECIFICATIONS 
Calculator type keypad with 24 system-t'efined and 16 
user-defined "ip Six digit calculator- ре display. 
that displays full address plus data ая well as register 
and status information. 

LEVEL "B" SPECIFICATIONS 

Level "B" provides the S-100 eX plus buffers! 
drivers lo support up (о six 5-100 Tus boards. amî in- 
cludes: address decoding for onboard 4k RAM expan- 
sian selectable in 4k blocks ,,, address decoding for 
onboard 8k EPROM expansion selectable in Ak blocks 
.. address and data bus drivers for onboard expansion 
.. wail slate generator (jumper selectable}. 10 allow the 
use of slower memories... Iwo separale 5 volt regula- 
tors. 

LEVEL "C" SPECIFICATIONS 

Level “С” expands Explorer/85 s motherboard with a 
card cage. allowing го plug up lo six S-300 cards 
directly імо (he motherboard. Both cage and card are 
mally coniuned inside Explorer's deluxe steel 
cabinet. Level "C" includes a sheet metal supersiruc- 
lure, a S-card, pole! platex 5-100 extension PC board 
that plugs into thu motherboard. Jus! add required 
number of S- WX) conneclors. 


Ехріпгегі83 
With Level "C" 
Card Cage. 


LEVEL "D" SPECIFICATIONS 

Level "D" provides 4k of RAM, power supply regula- 
Пол, filtering decoupling companents an 
expand your Ехріпгег/85 memory to 4k (plus the origi- 


sockets to 
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Beginner's Pak (Save $26.00!) — Buy Level "A" (Ter- 
minal Version) with Monitor Source Listing and АР-1 
5-атр Power Supply: (regular price $198.85). now а! 
SPECIAL PRICE: $169.95 plus post. & insur. 
Experimenter's Pak 11 (Save $53.40!) — Huy Level 
"A" (Hex Keypad/Display Version) wilh Hex 
Keypad/Disptay, Intel 8085 User Manual, Level "A" 
Hex Monitor Source Listing. and АР-15-атр Pawer 
Supply: (regular price $279 35). all аг SPECIAL 
PRICE: $219.85 plus розі, & insur. 
Special Microsoft BASIC Pak (Save $103.00!) — In- 
cludes Level "A" (Terminal Version). Level "B". 
Level "D" (4k RAM). Level "E", ВК Microsoft in 
ROM, Intel 8085 User Manual, Level "A" Monitor 
Source Listing. and AP-15-amp Power Supply (regu. 
lar price 542970), now yours at SPECIAL PRICE: 
$323.95 plus post. & insur. 
ADD A TERMINAL WITH CABINET, 
GET A FREE RF MODULATOR: Save 
over $114 al this SPECIAL PRICE: $459.05 
plus posi. & insur. 
Special В” Disk Edition Explorer/85 (Save over $104!) 
— Includes dish-version Level "A", Level "B", two 
S-100 connectors and brackets, disk controller, 64k 
RAM, AP-15-amp powersupply, Ехріпгет/Н8 deluxe 
sleel cabinei, cabinet fan, 8° SD/DD disk drive from 
famous CONTROL DATA CORP [nol a hobby 
brand!). drive cabinel with power supply. and drive 
cable set-up for Iwo drives. This package includes 
everything bu! terminal and printers (see coupon for 
them), Regular price $1630.30. all yours in kil al 
SPECIAL PRICE. $1499.85 plus post. & insur. Wired 
and tested, only $1789.95. 


Special! Complele Business Sofiware Pak (Save 
$825.00.) — Includes CPM 2.0. Micrusof!. BASIC. 
General Ledger. Accounts Receivable. Accounts 
Payable. Payroll Package: (regular price $1325). yours 
now at SPECIAL PRICE. $699.95. 


Please send the items checked belaw: CJ AP-1 Power Supply Kit +A @ 5 amps) in deluxe sel lind (О Disk Controller Board With UO Poris.. $199.85 plus 52 poi. 


О £xploreriBS Level "A" КИ ( Terminal Version}... $129.93 plus . 530.05 plus $2 post. А insur A insur 

$3 pasl. & insur о Gold § 100 Bus Connectors MBS cach. precip О Special: Complete Business Software Pak [see abner) 
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$129.95 pius 53 . & inaur. SBS — SOLD SEPARATELY 
П 8k Microsoft Con cassette lape. 64.95 postpaid O lék RAM kil (5-100 board expandsto 84k) — $1995 plus $2 O CFM 1.4... SIOD posi panl 


О 8k Microsoft BASIC іп ROM kil (requires Levels ' B", D^ and 


"E р. . $99.93 plus $2 post. А ansur. 
D Level "B" (5-100) ШІ... $48.B3 plus $2 post. А insur. 
D) Level "C" (5-100 @-card expander) idi. . $39.85 plus 52 post. 


& insur 


OCCAM 20. . BLM postpaid 

O Microso BASIC. $325 postoand 
ГІ Ни 8085 cpu User Manual 57 50 
O Level “А” Mandl Source LSI. . . 


Contieental USA. Credit Card Buyers shit Connecticut 


раз. & insur 
O 32k КАМ Кї . $290.85 plus $2 posl. А insur. 
c] 48k RAM idt . 5300.05 plus $2 post. & insur. 
О Blk RAM kit .. $409.05 plus $2 pis! А insur. 


paid. 
pustpaid 
O t6k RAM Expansion kit (10 expand any of the alana іл 16k 
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R53232.C or 20 ma. 143, 12 or tA characler by 16 line formats. $329.85 plus $7 pers! А insur D VISA O Master Charge (Bank No. — — — — ) 
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lue an RF modulator). . $148.95 plus $100 post. & insur Get Free RF Modulalor ice ative) . 5490.95 plus $10 post книг 
Û Deluxe Seni for ASCI keyboand/terminal |... K usur ве | 
$18.95 plus $2 50 posl. & insur. О Special B^" Disk Ediiion Explorer/BS (see alow} $1498.95 n 
C] New! Terminal Monitor: (Ser photo) Samu features as abe, plus $26 posl. & insur. Mame 
except 127 momtor with keyboard and terminal ів in deluxe Û Wired 4 Tesled.. 1709.05 ga 526 pes & insur. Address 
singh: rahine: kii... 5390.85 plus $7 post. & insur. O Extra Б” COC Floppy Drives 99.95 pius $12 e & inxur. Cily 
C) Hazeitine terminals: Our prices too bow to quote — CALL US П Cabinet & Power Supply For Drive... $88.85 plus $4 post А Slate Zip 
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C] Lear-Sigler terminals/primers: Our prias issa bres гь ques NETRONICS Research & Development Ltd 
CJ Drive Cable Set-up For Two Drives... 523 plus $1.50 post. А p : 
J A ай Display Kil. $60.05 plus $2 post. & mrur insur. 2 6 — ENN 333 Litchfield Road, New Milford, CT 06776 
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pseudocompiles to an INT file the way CBASIC does 
(Pascal users call the INT File "p-code"); Pascal that truly 
compiles into machine language for 8080, Z80, 8086, etc. 
АЙ these look good, and people I respect tell me they run; 
but since I haven't implemented any of them yet, I can't 
report on them. I can say that Pascal has many enthusi- 
asts, and might well be the standard language of the 
future. Then there's Ada, a Pascal-like language heavily 
supported by the DOD (Department of Defense), which 
will certainly be around for many years. If I were prepar- 
ing Юг a secure career in programming, Га learn Pascal 
instantly and keep very close tabs on the progress of Ada. 

In the next couple of months, we're adding a Pascal ex- 
pert to the staff here, and I'll devote a whole column to 
Pascal/Ada; for now, I must simply pass them over, 

Pascal has enthusiasts. So does C, a programming 
language developed at Bell Telephone Laboratories. The 
best (and indeed nearly the only) manual on C is Kern- 
ighan and Ritchies, The C Programming Language 
(Prentice-Hall, 1978). This is an excellently written book 
which anyone at al] interested in the C language simply 
must read. It succeeds in communicating a lot of enthusi- 
asm for C. There are lots of examples of real programs 
that work. Kernighan, incidentally, is the same Brian 
Kernighan who coauthored Software Tools. 

C is nothing like BASIC. There are far fewer com- 
mands, for one thing. On the other hand, there are a 
number of conventions. For example, the BASIC state- 
ments: 


РОКІ = O TON – 1 
NEXT 1 


would appear in C as: 
for(i =0;i< N; i++) 


which looks complex, but is, with a bit of experience, 
quite readable. The i+ + means that i is first to be tested 
against N, then incremented; the expression could have 
been written with + +i, which would require that i be in- 
cremented before the test against N, 

Despite (perhaps because of) the numerous time-saving 
conventions such as + +i, C can be learned by a BASIC 
user in a couple of weeks. Real facility requires practice; 
more practice than BASIC, precisely because there are 
many fewer limits in C. Programming with elegance and 
style takes work—but in C such programs are possible, 
while BASIC simply won't let you write elegant code. 

I have two C compilers for microcomputers. I'm told 
there's also an interactive tiny-c, which I have not seen 
running, but which is said to be a good teaching aid, 
although severely limited in capability. [Editor's note: 
See “А User's Look at Tiny-c," by Christopher О Kern, 
December 1979 BYTE, page 196.... RSS] 

Of my two C compilers, only one is suitable for those 
not already familiar with the C language. This is BDS C, 
available from Lifeboat Associates for $125. BDS C 
comes with a copy of Kernighan and Ritchie's book and 
quite extensive documentation on the BDS (BD Software) 
implementation. 

The BDS compiler uses two passes. One might at first 
think that a disadvantage because of the time required, 
but in fact it is not: the first pass is done very fast, and 
checks for trivial errors, such as missing semicolons, 
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comments improperly delimited, unmatched parentheses 
and brackets (C loves brackets, braces, and parentheses), 
and the like. The second pass goes a bit slower but is still 
much faster than the CBASIC compiler. 

Like BASCOM, compiled C code must be put through 
a linker, and like Microsoft's, the BDS documentation 
tells you precisely how to do this. When it's all finished, 
you have a CP/M command file; and the resulting code is 
very fast. Гуе not yet been able to benchmark BDS C 
against a similar BASCOM program, because when you 
translate from BASIC to C you actually restructure the 
program; but I have two Othello games, one in C and the 
other compiled by BASCOM, and they seem to run at 
about the same speed, The C program, however, is about 
8 K bytes compiled; the BASIC program, performing the 
same searches and playing at the same level, compiled to 
over 20 K bytes. Other programs doing similar jobs also 
run in comparable times, and with about the same dif- 
ferences in program size. 

Disk operations in BDS С are fairly simple if you 
understand CP/M, not so simple if you don't—and 
CP/M's documentation is so notoriously unclear that 
you'll have to work for a couple of days understanding 
CP/M before you can write decent disk 1/О (input/out- 
put) operations for BDS С, It is worth sharpening up 
your understanding of CP/M, though, because BDS C 
lets you do everything CP/M will: get the names and 
sizes of files currently on disk, make backups, rename 
and delete, etc, and it's no more difficult to understand 
than the FIELD statements in Microsoft BASIC or the 
dreaded FORMAT statement in FORTRAN. 

String operations in C are more difficult than in 
BASIC. Actually, they aren't; ie: it's possible to write, in 
C, all the string functions of BASIC (such as LEFT$, etc), 
then call them as needed; and once you have written 
them, you can use them in any program that needs them 
—and leave them out if not wanted. And, in fact, that il- 
lustrates one of the fundamental differences between 
BASIC and C: the BASIC language provides a number of 
functions which you must have present whether you need 
them or not, and which must be used exactly the way 
BASIC wants them used. C, on the other hand, allows 
you to leave out functions you don't want, and rewrite 
those you keep to suit your precise requirements, 

There is, however, one very severe limit to BDS C: it 
does not support floating-point data types. One can use 
floating-point variables, because BDS supplies a number 
of functions that can be called to do floating-point 
arithmetic; but the result is clumsy. If you want to learn 
the C language, and write games, calendar programs, and 
almost anything that doesn't involve crunching a lot of 
numbers, BDS C is highly recommended; however, it 
isn't suitable for writing an accounting or financial 
package. 

The other C compiler for microcomputers is the White- 
smiths C Compiler, which is available from Lifeboat 
Associates for $630. This is a full implementation of the 
standard C described by Kernighan and Ritchie, and is 
highly regarded by many professionals who work with 
large machines like DEC's (Digital Equipment Corpora- 
tion) PDP-11. In fact, Whitesmiths C was written for 
large machines, and it is only an accident that it could be 
scaled down for microcomputers. The president of 
Whitesmiths Ltd is P J Plauger, a fellow science fiction 
writer, and more important, coauthor of Software Tools. 
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At tention advertised price as long as our competitor has the 
C 1 В м goods on hand. Don't waste your money . . . 
отри er uyer 3 " buy from Olympic Sales and save on 
Hewlett-Packard € Apple е Texas Instruments е Atari е Mattel е Ohio Scientific е Sony * RCA 
Anadex е Centronics е Seiko е Craig е Smith Corona е and many more. 
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B20 printer—40 column impact 429.95 RACE ANALYZER... | 5600, color cameras, projection TV's, portable video 
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WE ALSO CARRY RCA 


some samplas. 

Mew RCA selectavision model 650 for 198] $1098.00 
RCA Selectavislon model 250 869.95 
RCA VK250 tapes (6 hours) 13.95 


SEIKO Tank Watch for Ladies & Gentlemen, CARTIER Type, Elegant, Classic Styla 
Ladies XUO1D ta XUDT5 Ret: $250.00 Y/C; 5185.00, for Mea FS 014. Ret: $250.00 
Y/C: 5185,00 


SEIKO Musical Alarm Chronograph, Digits) Quartz, Plays Tune for You, SS Malady. 


Computer Peripharals and Accessories 


Maxwell diskattas % 3.95 & Әр! 


Ret: 5260.00 Y/C: $199.95, Goldtone G Ү002 Ret: $300.00 Y/C: $239.55 шы келет ііі, 
SEIKO Dual Chronograph Digital Quartz SS 0НХ018-021 Ret: $195.00 Y/C: $89.95 Model 737 789.95 
à; j Modal 700-9 1159.00 
SEIKO Alarm Digital Quartz ПНМ010-018.013 Ret: $175.00 Ү/С: 589,95 | Anadex Apple Sider printer 
SEIKO Calculator Watch wf Alarm, Digital, SS, *, DFK018 Ret: $250.00 Y/C: езі; Model 80004P 795.00 
$179.35 Galdione Model 50006 Ret: $295.00 Y/C; $223.95 perat a vd FP terminat .. 
SEIKO the Famous DIGIANA a Combination of Two Watches in Ona "Digital" and былышы ҒҒ С 
Analog Very Interesting and Original! SS Ret: $300.00 Y/C: $168.35 Goldtone Ret: compatible with Apple 11/111 2355.00 
$325.00 Ү/С: $199.95 Form tractor for Qume 199.85 


SEIKO Perpatual Calandar Quartz, $$ (02001-02007) Ret: $175.00 Y/C: $99.95 


SEIKO Memory Bank Calendar, SS 1ЕХ005} Ret: $225.00 Y/C: $149.95 Texas Instruments 


SEIKO Quartz Alarm Chrono, with Count- down T imer (5 С007) SS Ret: 5235.00 99/4 computer console $529.95 
¥/C: 5169.95 Goldtone (52008) Ret: $275.00 Y/C: $199.95 ды — э б д r 
SEIKO Multé-Alerm Digital (DHTO11, 018, 028) 55, Ret: $275.00 Y/C: $99.95, in 71-59 199.95 
Goldtone Mode! DH AGOS, Ret: $250.00 Y/C: $159.95 T!-56C 89.95 
NEW SEIKO Ladies Quartz Sesutiful—{X 708d) Ret: $250.00 Y/C: $199.95. Modei PC-100C 159,85 
51400 Нас 5275.00 Y/C: $213.95 es sd rm rst 
SEIKO SPORTS 100 Quartz, 300 ft (ҒҮ097) SS. Ret: $220.00 Y/C: $153.95 Ti Grogrammar АВ 95 
SEIKO DIVERS Watch (5K51) 500 ft. Automatic SS. Ret: $225.00 Y/C 5182.85 Domit -— I ES 
SEIKO “ROLEX” Type, Hesutifull Men's Two-tone (FY018) Rei: $250.00 Y/C: 5183.95 е наваи 74. 

SEIKD Travel Alarm, Bagutiful, Dual T ime (00851К) Black or Goldtone (008516) We carry an enormous salection of Tl accessories. Call us 


a Fantastic Пет to Travel with or Give, Ret: $119.95 Y/C: 589,85 for the best deals! 

NEW SEIKO Ladies Alarm Waichas Digital, Grast Unit (UTOTQO) Ret: $235.00 Y/C; $189.95 Prices f.o.b. LA. Minimum freight and handling charge— 
SEIKO Salar Ашт Chronograph with 10,000 Hr. Battery 58 GHOO7-GHOOS. Fat: $4.95. In CA, add 6% sales tax. Goods subject to avail- 
$295.00 Y/C: 5215.00 | ability. Request our 130 page catalog in writing, | 
SEIKO Quartz Aisrm Chronagraph, Month/Dey/Date, Hardlax Glass Goldtone Mail and phone orders only: (800) 421-8045 (outside СА) 
(DH2024) Ret: $265.00 Y/C: $199.00 216 5, Oxford Ave. (213] 381-3911 OR 

320 SEIKO Watches on Display at Oxford Store — 100 New 1981 Models — the Mort Los Angeles, CA 90004 (213] 381-1202 (іп CA) 
Spectacular Оноу of Seikos Texas Instruments and Other Watches! Master Charge е Visa Telex 67-3477 


In Southern California, four other conveniant locations 


о ly m PIC SALES сот PANY. ІПС. Pasadena Ontario Ei Segunda Costa Mesa 


216 South Oxford Avenue • PO. Box 74545 Los Angeles 1756 E. Colorado 1030 W. "|" St. 600 М. Sepulveda 2300 Harbor Віма. 
ТЕ КЕТИ RAM (213) 577-1422 (714}986-2740 (213) 615-0222 1714) 540-1530 
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Although the Whitesmiths Compiler is an excellent 
professional tool, I cannot recommend it to anyone who 
doesn't intend to program in C in a big way—and even 
then I'd recommend buying the BDS C compiler as well. 
Whitesmiths C compiles, eventually, to true machine 
code; but it does so by going through an intermediate 
assembly language called A-Natural, It's slow, and since 
there's no first pass to find trivial errors, the Whitesmiths 
compiler can grind away Юг half an hour before report- 
ing a misplaced semicolon. It is certainly not what I'd 
choose to learn the language with—but I would get it if 1 
were going to market programs written in C. 

Ubiquitous Microsoft doesn't market a C compiler, but 
it does have a LISP interpreter. The Microsoft muLISP-79 
is well done, if you like the LISP language. You may not 
care for the language, but those who like it like it a lot, 
LISP stands for list processing, and it makes creating 
highly complex linked lists very easy. 

LISP is, however, a peculiar language. It was written in 
the 1950s by Dr John McCarthy, now Director of the 
Stanford Artificial Intelligence Laboratories (SAIL), and 
it's extensively used at Stanford and MIT (where Mc- 
Carthy wrote it). 

LISP does bit-by-bit arithmetic, meaning that there is 
no theoretical limit to the precision you can obtain; if you 
want an exact numerical expansion of, say, 2 to the 55th 
power, or 87 factorial, you can get it from LISP, and with 
only about three lines of code for a program—and you'll 
get the answer faster than you think. LISP is one of the 
fastest languages І know of, often approaching assembly- 
language programs in speed of operation. 

LISP programs are very tight; it's almost impossible to 
write unstructured code in LISP. It's also very nearly im- 
possible to understand a LISP program, even if you wrote 
it; at least that's been my experience. You can strain like a 
gearbox and produce code that runs, and which you 
understand just at that moment; but hours later it's gib- 
berish. The only thing less comprehensible than a LISP 
program is one іп APL—APL doesn't even use normal 
letters, but instead requires a special keyboard that can 
generate strangely bent arrows and other weird symbols. 
Both LISP and APL programmers delight in writing a 
whole page of instructions into one line (and you can do 
it, too, because both languages allow functions to call 
themselves). They also like to baffle fellow professionals 
by showing a line of code and challenging anyone to say 
what it does. 

It's very hard to comment а LISP program —but that's 
all right, because it isn't traditional for LISP program- 
mers to comment their programs anyway. 

In other words, I am not a wild enthusiast for LISP as a 
"standard" microcomputer language. It’s true that one or 
another LISP variant is used by just about everyone in 
the artificial intelligence Field; for certain purposes there's 
nothing better. But for general-purpose programming, 
LISP and APL are, in my judgment, simply too obscure. 

The Microsoft muLISP-79 was written by The Soft 
Warehouse in Hawaii; І got mine directly from the 
authors and haven't seen the Microsoft versions (for 
CP/M and the ТК5-80), although they were supposed to 
Бе sent weeks ago. І am told that Microsoft has rewritten 
some of the documentation, which could only improve it. 
The problem with documenting LISP is that the language 
is fairly obscure; you need not only a user's manual, but 
an introduction to LISP itself, which is far more than the 
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muLISP-79 manual claims to be. 

The best way to learn LISP is to attend Stanford or 
MIT and get tutorial instruction from someone already 
proficient. The next best way is to get access to the MIT 
Macsyma Consortium computer and run the TEACH- 
LISP programs. There are also a couple of MIT docu- 
ments which are pretty good introductions, I wish I knew 
of a good commercial textbook, but I don't. If you want 
to learn LISP, you've no choice but to play about with it; 
since muLISP-79 is interactive, that's not so hard to do, 
and there are some decent examples in the documents 
suppied. If you like playing with powerful languages, 
muLISP-79 is recommended —but don't blame me if you 
don't use it very often after the first wave of enthusiasm. 

Which concludes my overview of languages. І haven't 
mentioned STOIC and FORTH, because they're really a 
kind of assembler language using the programmer as a 
parser; they make programming a bit easier, but you've 
got to be into assembler work before you can use them, 
and this is, after all, the User's Column. 


Drawing Conclusions 

So what's the best language to learn? I don't know. I 
like C. I also like what I've seen of Pascal, assuming the 
current crop will really run on microcomputers. And de- 
spite my misgivings, I still find myself using BASIC- 
80/BASCOM, particularly for quick and dirty jobs. 

It seems certain—to me at least—that Pascal is going to 
be around a long time, especially what with all that DOD 
support for the Ada variant. Now that there seem to be 
some decent Pascal compilers available for microcom- 
puters, we're going to see a lot of software written in 
Pascal, and those who want to modify their software will 
have to be familiar with the language. 

But there may not be a real conflict between Pascal and 
C. Both are vastly different from BASIC; different in con- 
ception, in terminology, but more important, in the 
"philosophy" or style of programming employing them. 
Learning either will help break the BASIC nabit of slop- 
py program structure; and having done that, you'll have 
little trouble learning the other, or indeed any other 
well-structured language. 

And that can't hurt users or programmers. 


Adventure and Other Games 

Now, what about computer games? Well, when micro- 
computers first came out, games were the rage. It wasn't 
so much fun to play the games, which tended to be rather 
dull (you wouldn't play much tic-tac-toe with a human 
opponent); the fun was in writing the programs and see- 
ing just how smart you could make the machine. With 
the possible exception of 5tar Trek, nobody spent much 
time with the games once they were written and 
perfected. 

That's no longer true. Nowadays you can buy com- 
puter games that are fun to play. For example, at both the 
West Coast Computer Faire and the National Computer 
Conference, the most popular exhibit was Atari's. Not 
that so many were wild about the Atari computers, or the 
educational games, or that sort of thing, but boy did they 
stand in line to play 5tar Raiders, a real-time game in 
which you are a pilot of an X-wing fighter, or perhaps it's 
a Colonial Viper, and you go zipping about through 
space destroying villains and saving civilizations.... 

There are lots of real-time games showing up for 


The VP-111 hobby computer: 
Start programming for only *99. 


сз 


New! VP-111 500 
Microcomputer .... » 
Assembled’ and tested. 


Features: 

e RCA 1802 Microprocessor. 

e 1K Bytes static RAM. 

Expandable on-board to 4K. 
Expandable to 32K Bytes total. 

e 512 Byte ROM operating system. 

e CHIP-8 interpretive language or 
machine language programmable. 

e Hexidecimal keypad. 

е Audio tone generator. 

e Single 5-volt operation. 

e Video output to monitor or modulator. 
e Cassette interface—100 Bytes/sec. 
e Instruction Manual with 5 video game 


listings, schernatics, CHIP-8, much more! 


Ideal for low-cost control applications. 


Expandable to full VP-711 capability with 
VP-114 Kit. 


"User need only connect cables (included), a 
5-volt power supply and speaker. 


New low price! $ 199 
VP-711, only.......... 7 


Completely assembled 
and tested. 


All the features of the VP-111 plus: 

A total of 2K Bytes static RAM. 
Power supply. 

B Bit input port. 

8 Bit output port. 

|/O port connector. 

System expansion connector. 

Built-in speaker. 

Plastic cover. 

Three comprehensive manuals: 

e Instruction Manual—20 video game 
listings, schematics, much more. 

e User's Guide—operating instructions 
and CHIP-8 for the beginner. 

e RCA 1802 User's Manual (MPM- 
201B)—complete 1802 reference guide. 


mmm 


Add computer power a 
board at a time. 


With easy-to-buy options, the versatile 
RCA hobby computer means even 
more excitement. More challenges in 
graphics, games and contro! functions. 
For everyone, from youngster to serious 
hobbyist. 


Built around ап RCA COSMAC micro- 
processor, our hobby computer is easy 
to program and operate. Powerful 
CHIP-8 interpretive language gets you 
into programming the first evening. 
Complete documentation provided. 


Send the coupon now... 

Complete the coupon below and mail to: 
RCA MicroComputer Customer Service, 
New Holland Ave., Lancaster, PA 17604. 


Or call toll free (800) 233-0094 

to place your Master Charge or VISA 
credit card order. In Pennsylvania, 
са! (717) 397-7661, extension 3179. 


Please send me the items indicated. 
O VP-111 New low cost Microcomputer 
(See descriplion above) ..... es. $ 99 
O VP-114 Expansion Kil for VP-111—Includes 
ЗК RAM, 170 Port and connectors $ 76 
O VP-711 The original VIP Microcomputer 
(Bee description above) 
П VP-44 НАМ On-Board Expansion Kit —Four 
2114 RAM ICs. Expands VP-711 
memory іс 4K Bytes ........... 
O VP-590 Color Board—Adds color, Four 
background and eight 
foreground colors ....... — 
O VP-595 Simple Sound Board—Provides 
256 programmable frequencies. For 
simple music or sound effects. 
Includes speaker .............. 


$ 69 


O VP-565 EPROM Programmer Board— 
Programs 2716 EPROMs. 
With sollwate ......,......... es 
П ҰР-575 Expansion Board—Provides 4 
buffered and one unbultered 
expansion sockets 
D VP-576 Two-Board Expander —Ailows 
use of 2 Accessory Boards in either 
I/O or Expansion Socket ....... 
O ¥P-700 Tiny BASIC ROM Board —BASIC 
code stored in 4K o ROM . 
О VP-701 Floating point BASIC for 
VP-711 on cassetle, Requires 15K 
Bytes RAM (avail. 7/80) ........ 
О VP-710 Game Manual—Listing for 16 
exciting games ....... "ке % 


Û VP-720 Game Manual-!l—More games ., $ 


$ 99 


Wo& 3 o4 d» 49 f NR ан + 


$ 49 


ASCII keyboards. 


О VP-601 Keyboard —128-character ASCII 
encoded alphanumeric B-bit parallel 
Oulpul ,.... —— $6 


О VP-606 Keyboard—Same as VP-601. 


Asynchronous serial output ..... $ 99 
О VP-611 Keyboard—Same as VP-501 pius 

16-key numeric keypad ........ $ 89 
О ҰР-616 Keyboard—Same as VP-606 plus 

16-Кеу numeric keypad ........ $119 
С) VP-620 Cable—Conneécts VP-601/611 to 

VP-111/711 et t ther erred КЕХА) $ 20 
Г} VP-623 Cable—Unterminated lor 

FRR Йа $ 20 
Û VP-626 Connector—Male "D" mates to 

VP-606/616 .................. 7 


П ҰР-550 Super Sound Board—Turns 
VP-111/711 into a music synihesizer! 
Two independent sound channels. 
Outputs lO audio .............. $ 49 
О VP-551 4-Channel Super Sound—includes 
VP-576 and demo саѕѕеце. Requires 
VP-550 and АҚ RAM % 


O VP-570 Memory Бадан тес Воага- 


Enclosed is $_____ for items checked plus shipping & handling charge of $3.00. 
Add your state and local taxes $___. Total enclosed $... 

| enclose О check or О money order. Or charge my O VISA O Master Charge. 
Credit card account No. 


Plug-in 4K HAM memory ....... $ 95 Master Charge Interbank No. Expiration date 
кімді ла ңі Signature (required for credit orders); 
нн cse. 7 ah paa 
nud P-580 Auxiliary Keypads Street address: 0| MN 
п vp-s60 EPROM Board—interiacesiwo Dae & Zip: Telephone) — ) — — — —— 
2716 EPROMS to VP-111/711 .. $ 34 Маке checks payable to RCA Corp. Prices and specifications are subject to change without notice. 
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WE 
DELIVER! | 


М қ 
IEEE ыз ш t ff 
Osborne Business М n 


frwore 2 5 


Belore you buy the programs that your company is going to 
depend on for its accounting, ask the following questions: 


Do | get the source (Don't settle for less. 

code? You cannot make the 
smallest change without it.) 

is it well documented? (The Osborne documen- 

tation is the best.) 

(If not, why not? What are 

they afraid of?) 


The Osborne system is the industry standard accounting 
package, with literally thousands of users. We offer an en- 
hanced version of that package that will run on most systems 
without recompiling. 

CRT INDEPENDENCE. The original programs were 
designed to run on a Hazeltine terminal. To use a different 
CRT, you had to modity and test two modules — and recom- 
pile every program! With the Vandata package, you simply 
pick your CRT from a menu and run. 

FILE/DRIVE МАР. The criginal package had all data files 
on Ihe same drive as Ihe programs. Ours allows you to 
dynamically specify ihe drive assigned to each file. In fact, you 
can change the drive assignments whenever you wish, to ac- 
commodate expanded file sizes or new hardware — all 
without recompiling! 

INTEGRATION. The original AR and AP systems had to 
be changed and recompiled to feed journal entries to GL. Our 
installation program eliminates this hassle. It simply asks you if 
you want the systems integrated, and whal your special ac- 
count numbers are. 

SPEED. The original programs used a binary search to ac- 
cess the GL account file. We use an enhanced technique that 
greatly cuts down on disk accesses. thus speeding up account 
lookups significantly in the GL, AR and AP systems. 

BUGS. We have correcled a number of bugs in the original 
programs. If you lind a bug In our programs, we'll fix t — and 
send you a $20 reward! Our users are sent bug lixes in source 
form 


Is It fully supported? 


MORE! We have made many minor enhancements, and 
fixed many minor problems. We are committed to the ongoing 
support of our package. Vandala has been an independent 
software supplier for over seven years. Quality and support are 
our way of doing business. 


General Ledger with Cash Journal $95 
Accounts Recervable $95 
Accounts Payable $95 
Payroll with Cost Accounting 595 
* All Four Packages (GL, AR, AP, PR). ....... $295 
Magic Wand (Super Word Processor!) $345 
Реал Leve! ПІ (best prog. too available) $545 
CBASIC-2 $110 


TRS-80* MOD Il CPIM® 22(Pickes & Trout) 5185 
H89/289 CPM 2.2 (Magnolia inc. hiw mod) 5295 


Formats. Sid 8^, 5" NorihStar DD, TRS-BO MOD Il tm, HBS/Z83 Manuals lor 
GL, ARAP, and РЯ are nol included in price — add $20 per manus dessed 
(AFUAP ата in ола manua) CPIM" and CBASIC-2 required Ia cun accounting 
soltware Users must sign kcanang agreement Dealer inquines muted 


To order call: (206) 542-8370 


of write: VANDATA 
17541 Stone Avenue North 
Seattle, WA 98133 


VISA/MC Welcome — CP/M* |S a гасивіегес trademark of Degral Research 
TRS-BO* іа reqestered trademark of Radio Shack. inc 
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microcomputers. Alien Invader, Space War, and a whole 
family of games formerly available only in arcades can be 
your very own. 

There's also an entirely different class of game avail- 
able. Adventure is here. 

The гате of Adventure was first written in FORTRAN 
by Larry Crowther and Don Woods. It bore some slight 
resemblance to Hunt the Wumpus, in that the game con- 
sisted of wandering through unknown territories and en- 
countering various hazards. Unlike Wumpus, though, 
the Adventure map is fixed. The game always begins at a 
well house, and you may continue to explore until you 
are killed. Actually, it doesn't end even then: the com- 
puter will resurrect you if you like. 

You move about in Adventure by telling the computer 
where you want to go, The object of the game is to find 
treasures and bring them to the well house. On the way 
you encounter various obstacles and monsters, such as a 
large green snake, a dragon, and a ferocious bear chained 
to the wall. (The problem is that the bear's silver chain is 
a treasure.) You also find various objects: a rod, a bird- 
cage, and other such things, some of which may be useful 
in solving puzzles that lead to treasure. 

Тһе game quickly became a cult object among pro- 
grammers. Computer-installation supervisors estimated 
that when Adventure arrived, two weeks' work would be 
lost due to the staff bootlegging time to run the game. 
Various fixes were tried, including restricting the times at 
which Adventure could be accessed, but nothing really 
worked except letting the disease run its course; when all 
the programmers had solved the game, then and only 
then did they get back to work. Until then, they were 
driven to it as if hypnotized. To make it worse, it was 
customary not to tell anyone how ta solve the game, 
although strange and misleading hints were allowed. 

Adventure now exists for various microcomputers. 
The game itself is public domain (although programs to 
implement it are not), so there are many versions offered. 
1 have one for 8-inch floppy-disk CP/M systems sold by 
Workman and Associates (POB 482, Pasadena CA 
91102, $23.95 postpaid) and another for the Radio Shack 
TRS-80 Level II (Model I) by Microsoft, $24.95, and 
available from most dealers, Both run quite fast—faster, 
in fact, than the FORTRAN versions did on a DEC 
РОР-210. Both require 32 К bytes of memory and a single 
disk drive, and both are full implementations of the 
original Crowther and Woods Adventure, including the 
"Save" feature that allows you to store an incomplete 
game so that you don't have to start over every time. 

The Workman version recognizes a number of com- 
mands that were not in the original Adventure, but the 
puzzles and their solutions remain unchanged. 

In addition, both the Workman and the Microsoft ver- 
sions store most of the game information on disk, and 
every time you give a command they have to go to the 
disk to get the response. There's no help for that, of 
course; the Adventure data base requires over 50 K bytes 
of ASCII (American Standard Code for Information 
Interchange) characters. Thus the disk gets a good work- 
out. This presents no problem with the Workman and 
Associates CP/M version, because any good CP/M copy 
routine will allow you to make a backup; but the Micro- 
soft TRS-80 Adventure has been carefully rigged to make 
backup copies nearly impossible. I say nearly; within 
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Tecmars new A/D and Timer Board is designed to meet sophisticated data acquisition 
needs. The board can accommodate various A/D modules providing options such as 12, 
14, 16 bit accuracy; 100 KHz throughput; variable ranges and gains. И contains a powerful 
timer circuit (AMD 9513) which can start A/D conversion and can also be used independ- 
ently for time of day, event counting, frequency shift keying and many other applications. 


TM-AD200 FEATURES 


e Complies with IEEE S-100 specifications 

€ Transfers data in 8 or 16 bit words 

e 30 KHz throughput standard 

e 12 bit accuracy standard 

€ Jumper-selectable for 16 single-ended or 
B true differential channels 

€ External trigger of A/D 

€ Provision for synchronizing A/Ds 

€ Data overrun detection 

е Data is latched providing pipelining for 
higher throughput 

e Input ranges: +10V, +5V, 0 to +10V, O to +5V 
Output formats: Two's complement, binary, 
offset binary 
Auto channel incrementing % 


e 1/0 ог memory mapped 
e (Utilizes vectored interrupt or status test of A/D 
€ Provision for expansion to 256 channels 


TIMER FEATURES 


* 5 independent 16 bit counters (cascadable) 

e 15 lines available for external use 

e Time of day 

Event counter 

Alarm comparators on 2 counters 

One shot or continuous frequency outputs 
Complex duty cycle and frequency shift 

keying outputs 

Programmable gating and count source selection 
Utilizes vectored interrupt 


TM-AD200 OPTIONS 


Programmable gain up to 500 

14 bit accuracy 

16 bit accuracy 

Screw terminal and signal conditioning 
panel with optional thermocouple 

cold junction compensation 


(216) 382-7599 


ө 100 KHz throughput with 12 bit accuracy 
e Low level, wide range (1OmV to 10V FSR) 
permitting low level sensors such 
as thermocouples, pressure sensors and 
strain gauges to be directly connected to 


$695 


AR 


23414 Greenlawn 9 Cleveland, ОН 44122 


Board provides 


conversion, Tecmar s D/A 
For digital to analog uh D/A channels. 


al Tecmar independent 12 bit high $395 
lies with IEEE S-100 specinc 
e Compiles converters 


e 4 independent digital to analog 


e 16 single en 

e 12 bit apare 
roug 

ө 25 KHz — 


e |/O or memory 
e Input ranges 


6.100 BOARDS А 
$45 
=ч=н. interrupts , 


395 


RAM 

аКх16/16Кх8 95 

8086 ы 

PROMO 
Serial and 
Paralle! 1/О 
Parallel 1/O 
€ Timer 


Corp. 
4 Trademark of Tandy 
ge, Trademark ol Commodore 


$350 


$350 


HH 


ded or 8 true differe 


4-5, O to +10V, Oto +5۷ 


: £10V, +. 
@ Minimal software required. 


| 
| 
9 
ә 
| ur data acquisition needs are simple, the origin 
5100 A/D Board will meet your needs. з 
1M-AD100 FEATURES ал. 
ies with IEEE S-100 specificatio к 
o шеп ntial channe 


e 12 bit accuracy. 
e 3 psec settling time 


ө Output ranges: +2.5V, 


0 to +10V 


PLE 
— KIM 
A/D Ш/А = 


TRS-80' 


12 Bit 


a abd 


p \ 
> High po “ш 4 Спаппе 
> 1e Ch. Single елдегі 95 Each D/A Module оре 
Modu re $ 
» Each A/D asion board, power supply, and a 
TRS-80 or y imp agire board and power Supply 


iti nd | 
Acquisition Systems ағ! 
-— microcomputer Systems Avaliable . 


e /О or memory MAPPFE үру, 0 to +5۷. 


T 


а" 
S.100 Real Time 
Video Digitizer — 
iaitizes and Displays In 
й V ' wie Пскегігее 
e 16 Gray € ч 
witch Selectable 1O 
° жы Black and yap 
Graphics (8 pixels/byte 
imum Resolution: 
! 2 pixeis/line x 240 lines 
jnimal software | 
j requirements $850 


| 
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OUR 
SPECIAL 
ICE SH 
EACH PRICE 
TARBELL DOUBLE DENSITY 
DISK CONTROLLER — A & T 495.00 399.00 
S.D. SYSTEMS VERSAFLOPPY 1 — KIT 350.00 299.00 
GODBOUT CPU-Z — A & T 295.00 249.00 
MULLEN EXTENDER CARD 
W/PROBE — KIT 39.00 4900 
POTOMAC MICRO MAGIC 
MODEM — A & T 399.00 341.00 
3M "SCOTCH" 8" 
740-0 DISKETTES — 10 90.00 30.00 
CROMEMCO 32K BYTESAVER — A & T 295.00 249.00 


CCS 64K DYNAMIC RAM — A & T 700.00 


Subject to Available Quantities е Prices Quoted include Cash Discounts. 
Shipping & Insurance Extra, 


We carry all major lines such as 
S.D. Systems, Cromemco, Ithaca Iniersystems, North Star, 
Sanyo, ECT, TEI, Godbout, Thinker Toys, SSM. 

For a special cash price, telephone us. 


S-/0Q0,ine. 
7 White Place, Clark, N.J. 07066 
201-382-1318 


Hours: Mon. - Fri. — 10 a.m. to 6 p.m. 


THIS YEAR 
CDS 


COMPLETE INTEGRATED 
ACCOUNTING SOFTWARE 


MASTER TAX— Prolessional lax preparalion program. Prepares schad- 
ules A, B, C, D, E, Е б, ВАР SE, TC, ES and forms 2106, 2119, 2210, 
3468, 3903, 2441, 4625, 4726, 4797, 4972, 5695 and 6251. Printing can be | 
on readily available, ied en continuous forms, on overlays, or oncom- | 
puter generated, IR 

interactive with CPAids 
coi Шорай Рб..................„..........+›....,.„..- 5 


GENERAL LEDGER !1— Designed for CPAs. 
Stores complete 12 month detailed history of 
iransactions. Generates financial stalements, 
depreciation, loan amorlizations, journals, 
trial balances, statements of changes in finan- 
cial position, and compilation letters. includes 
payroll system with automatic рокла lo gen- 
eral ledger. Prints payroll register, W2's and 
payroll checks. ........ — ah $450/$30 


Runs with widely accepted CP/M operating 
system 


Distributed by 
Lifeboat Associates 


1651 Third Avenue, New York, N.Y, 10028 | М, 
lJ (212) 860-0300 С Telex: 220501 4 - 
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either TRSDOS or Apparat's NEWDOS it is impossible, 
but since I have the Omikron CP/M Mapper installed on 
my TRS-80, I can make backups of anything, using a 
CP/M sector-by-sector copy routine. 

(As an aside: I've been informed that both Parasitic 
Engineering and Field Engineering Consultants Ltd also 
make memory mappers that will allow you to run CP/M 
on the TRS-80 Model I, I've had no chance to test either 
of them. My Omikron Mapper continues to work flaw- 
lessly, by the way.) 

] often wonder about companies that deliberately try 
to keep you from copying software—especially when it's 
supposed to run on something as inherently flaky as a 
TRS-80 5-inch disk. Experienced users never run their 
primary source disks; making a backup is just common 
sense, even if you have excellent hardware like Percom or 
Matchless disk drives. (I've tested both on my TRS-80, 
and I'm quite happy with them.) Moreover, making it 
hard to copy a disk is often like waving a red flag at a bull 
—there are plenty of sophisticated users who will con- 
sider it a challenge, and, having with great effort found a 
way to make copies, will feel ethically justified in distrib- 
uting them to all their friends. 

In any event, the Workman and Microsoft Adventure 
implementations have provided many hours of trouble- 
free enjoyment, and I recommend them highly. 

Just after the Adventure craze hit, there were rumors of 
another game, Zork, which is to Adventure as Adventure 
is to Wurnpus. Zork was developed at the Massachusetts 
Institute of Technology by "the Four Implementors": Tim 
Anderson, Marc Blank, Bruce Daniels, and David Leb- 
ling. The game was written in MDL (or "Muddle"), a 
LISP-like language, and featured an enormous 
underground dungeon, dozens of clever puzzles, and a 
highly intelligent command parser that understands 
much that Adventure finds incomprehensible. Although 
Zork never quite caught on the way Adventure did, it 
became widespread—and where it did appear, it cost 
more time than ever Adventure had, because it was both 
more difficult and more interesting. 

Implementors Lebling and Blank have devised a micro- 
computer implementation of Zork in two parts. Zork: 
The Great Underground Empire, Part I is being sold for 
the Apple II and the TRS-80 on 5-inch floppy disk by Per- 
sonal Software, 1330 Bordeaux Dr, Sunnyvale CA 94086, 
at a price of $39.95. [Editor's note: Part II is still under 
development, but Part I alone constitutes a complete 
game that can be played through to a satisfactory 
ending....RSS] Like the Microsoft Adventure, Zork re- 
quires constant access to the disk but cannot be copied by 
normal means. I've been just a little afraid of running the 
primary disk, so I haven't checked out everything; 
besides, the kids are still mapping Adventure. I've played 
with this Zork enough to know that I like it (and I wasted 
incredible amounts of time playing the original Zork on a 
PDP-10). 

Adventure and Zork became popular during the D & D 
(Dungeons and Dragons) craze—a madness which shows 
little sign of peaking out even yet. It was inevitable that 
other D & D games would come forth, and sure enough, 
Automated Simulations Inc (ASI), POB 4232, Mountain 
View С.А 94040, has come out with a whole series, from 
the introductory Datestones to the full four-level 
dungeon in Temple of Aphsai. These games are sold in 


When it comes to 6800 
Software Source Books, 
Hemenway delivers what 
the others leave out. 


...including complete source listings, 
complete descriptions of all algorithms used, 
and complete manuals of the products. 


SP/68 OPERATING SYSTEM 

One of che most powerful operating systerns 
available for the 6800 family of microproces- 
sors, this disc-based system features great 
flexibility. The user can add commands for 
special purposes. А single transient Periph- 
eral Interchange Program (PIP) transfers data 
between devices. The system is relocacable 
anywhere in memory and fits in less than ӨК. 
Other features include device-independent 


/О and dynamic file allocation. 
U.S. $34.95 


International $52.45 


XA6809 MACRO LINKING 
CROSS-ASSEMBLER 
This new two-pass program generates relo- 
catable and linkable code (requires LINK&B). 
Resident on any 6800 system, XA6809 lets 
you produce code for a 6809 right now. This 
assembler has full macro facilities and features 
a COMMON section for the production of 
ROMable code, conditional assembly and 
fast execution. 
U.S. $24.95 
International $37.95 


If your machine 
would like to read 
these programs, 
object code versions 
are available in these 1 
disk formats: Per- 


——— —p NP ЧЫ 


com, ICOM, SSB, | Name 
SWTPC, ТАМО апа |І Company. 
others. | City 


с 


STRUCTURED BASIC LANGUAGE 
STRUBAL+™ COMPILER 

The compiler features variable precision 
from 4 to 14 digits for business or scientific 
uses and Structured Programming forms. It 
produces Relocatable and linkable code. You 
can create data structures with mixed data 
types, COMMON and DUMMY sections. 
STRUBAL+™ includes a complete scientific 
package, allows for string-handling and is 


extensible. U.S. $49.95 
International $74.95 


TRACER: A 6800 DEBUGGING 
PROGRAM 
Ideal for the programmer looking for good 
debugging software. TRACER features single 
step execution using dynamic break points, 
register examination and modification, and 
memory examination and modification. 
Includes detailed TRACER program notes 
and a reprint of "Jack and the Machine 
Debug" (from the December 1977 issue of 
BYTE magazine). U.S. $5.95 
International $8.95 


Please rush the foltowing books: 


copies of 52/68 OPERATING SYSTEM 

opies of X A6809 CROSS ASSEMBLER 
copies of LINK68 LINKING LOADER 
copies of RA6800ML MACRO ASSEMBLER 
copies of STRUBAL+™ COMPILER 

copies of TRACER DEBUGGING PROGRAM 


| For North America, add $.75 per book postage or $1.50 per book for 
First Class, All other destinations, add $2.00 per book postage and 
handling or $3.50 per book for Priority Mail. 


Titi 


Sr EE t o a 


State ZIP. 


| O Check ar М.О. enclosed O VISA O MasterCharge 


WRITE FOR PRICES | CardNo. 


HEMENWAY ASSOCIATES. INC. 
IOI Tremont Sr. 
Boston, MA 02108 


(617) 426-1931 
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LINK68 LINKING LOADER 
This is a one-pass linking loader which allows 
separately translated relocatable object 
modules to be loaded and linked together to 
form a single executable load module, and to 
relocate modules in memory. Іс produces a 
load map and a load module in Motorola 
MIKBUG loader format This book provides 
everything necessary for learning about this 
system and the nature of linking loader design 
in general. 
U.S. $7.95 
International $11.95 


RA6800ML RELOCATABLE MACRO 
ASSEMBLER 

This two-pass assembler produces a program 
listing, a sorted symbol table listing, and relo- 
catable object code. Object code is loaded 
and linked with other assembled modules 
using LINK68. This book fully describes the 
6800 assembly language and all major rou- 
tines used, and includes flow charts, details on 
interfacing the assembler. Cross referenced, 
showing all calling and called-by routines, 
pointers, flags and temporary variables. 


U.S. $24.95 
| international $37.95 
| 
| 
| 
| 
| E 
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both tape cassette and disk versions, and they range іп 
price from $14.95 for Morloc's Tower on cassette to 
$26.95 for the disk version of Temple of Apshai. ASI 
guarantees these games to be interesting, and I don't 
think they refund much money. They've been very 
popular around here. 

There are versions for TRS-80, PET, and Apple com- 
puters; the Apple versions make extensive use of Apple's 
excellent graphics, so that monsters like Ant-man and the 
Wolf look pretty good. Unfortunately, the TRS-80 
doesn't have such nice graphics, and the characters and 
monsters look like blobs. Unlike Zork and Adventure, 
these games are played in real time, and, instead of а 
room description, the computer draws a map, placing 
monsters and treasures in it where appropriate. They're 
very playable games, guaranteed to waste more time than 
you really expected to put into them. 

The real time wasters for me, though, have been 
Automated Simulation's space war games, Starfleet 
Orion (two players) and Invasion Orion (one player 
against the computer). These games allow a number of 
different scenarios; ten or so are supplied (along with a 
pleasantly written background and story data including 
characterizations), but the user can make up his own, so 
that in effect either of these games has an infinite number 
ОЁ variants, The rulebooks also give a number of stan- 
dard warship types, but once again the user can design 
his own, from torpedo boats to dreadnoughts to armored 
planets. There are Tractor and Pressor beams, something 
much like a phaser, torpedoes and missiles, and quite a 
lot of the flavor of a space battle. 


tin 


Tiny-C Two — The Compiler 


tiny-c two® is ten times faster than tiny-c ons? . It has many 
extra features, including long (32) bit integers, lols of new 
operators, and redirectable and direct access input/output. 
This version of tiny-c is viable for professional work, either 
systems programming or business applicallons. It comes with 
a UNIX® style command interpreter called the "tiny-shell"* . 
With the tiny-shell, every compiled tiny-c program becomes a 
new shell command. Tiny-shel commands сап have 
arguments, and dash{-] options, just as real UNIX shell 
commands do. The < and > input/output redirection operators 
are supported. There are over fifty standard library functions, 
and this set is readily extended. The input/output functions are 
UNIX style, including topen, (printf, etc. Both ascii and raw 
(binary) input/output are supported. And the entire package is 
| portable. Bringing it up on a new processor or new operating 
system should take a few days or a few weeks at ihe most. 
And as usual with tiny-c products, all ihe source code is 


included. 
tiny-c two $250 Manual Only . . $50 
tiny-c one Manual Only . . $50 
Visa/Mastercharge Welcome 


ү Formats: Std. 8", 5" NorthStar OD, 
TRS-80 MOD Jf & H89/Z89. 

To order call: (208)542-8370 

fı or write: VANDATA 

17541 Stone Avenue North 

Seattle, WA 98133 


TRS-80 is a registered trademark of Rado Shack, Inc. UNIX i8 a 
reg4tared trademark or Bell Labcealones. Inc. Hryc and 
hrgsFiall gre tredemarke ci biny-c associates 
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I'd like the single-player version somewhat better i£ it 
were faster; in my favorite scenario, Damocles, it can 
take several minutes for the computer to plan out its 
move, and worse, you can't just go away, because the 
battle results are presented dynamically and can't be 
recalled once shown. 

The Orion games are quite realistic. Classical prin- 
ciples of fleet warfare work, and strategy and tactics аге 
more important than luck. Since players can modify the 
ships at will, it's possible to tailor the games to a balance 
of power so that an experienced player (or the computer 
in the single-player version) doesn't routinely stomp a 
newcomer, and the game can be changed again as the 
players gain experience. 

All of the Automated Simulations games are imple- 
mented in BASIC. They can be copied, listed, and even 
modified. In theory, one ought to be able to compile Jn- 
vasion Orion with Microsofts TRS-80 version of 
BASCOM and thus speed it up. Obviously, you will have 
to modify the games a bit; in particular, you will have to 
lengthen the loops that govern how long displays stay 
visible. l'm anxious to try this, but so far the TRS-80 
BASCOM hasn't arrived, so I can't say for certain that it 
will work. 

Needless to say, I enjoy all the Automated Simulations 
games, and recommend them highly. And, needless to 
say, I enjoy the C language and BASIC-80, etc, etc. So 
what does it all mean? Well, it means that I have to get 
the kids away from the TRS-80 and have some computer 
fun of my own, here at Chaos Manor. 

See text box on page 238 


COLOR 
SOFTWARE 


COLORFUL PROGRAMS FOR THE 
APPLE П, ATARI 16K, TI 99/4 


3-0 STARTREK: Discover new planets, fight Klingons in 3-dimensional 
galaxy. Hi-resolution display of galaxy. 

$15 un cassette 
ROADRACGE: Race around 2.25 mile course. Hi-res display shows view 
from race cars. 1 or 2 players. 

$15 an cassatte 

Apple Jf or Atari only 

DRY WELL: Strategy game of oil exploration. Discover pattern of 
deposits and maximize profits. 

$15 on cassette 

Apple requires ROM Applesoft 

NUCLEAR REACTOR: Simulation of a nuclear power plant. 

$15 on cassette 
MAJOR LEAGUE BASEBALL: Manage Major League teams and make all 
lineup, batting, pitching and running decisions. 

$25 on disk 
Apple J only. Requires ROM Applesoft, 48 A НАМ 


BLACKJACK: Popular card game for 1 to 3 players. 
$15 on cassette 
Atari оғ П 99/4 only 


Apple ІІ programs available on disk for $2.50 per order more. 


COLOR SOFTWARE 
5410 W. 20th St. ¢ Indianapolis, IN 46224 
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Free Microprocessor Design Aid 


Now, optimize microprocessor performance, 


using Intel's new Memory Calculator. 


To get the high perfor- 
mance you're paying for from 
your microprocessor, you have 


to carefully match system com- 


ponents— especially EPROM 
memories. That means giving 
close consideration to 
parameters such as clock 
frequencies, buffer delays, 
number of wait states and 
memory access speeds. To do 
that accurately, you have to 
perform tedious calculations 
involving the inter- 
relationships among 
these parameters, and 
their impact on system 
design. 

And now you can — 
very simply, with Intel's 
new EPROM Memory 
Calculator. Similar to a 
circular slide rule, the Cal- 
culator helps you quickly 
analyze the trade-offs in cost, 
speed and wait states for your 
next microprocessor design. 
Making it easy for you to 
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minimize wait states vs. 
throughput in your designs, 
and thus increase system 
performance. 


How it works 

We're offering calculators 
for Intel, Zilog or Motorola 
microprocessors. So regardless 
of which one you're designing 
with, there's a Calculator that 
lets you try a 


variety of 
options, and find out 
immediately which one is the 
best for your design. Thus 
helping you get the full power 
and potential out of your 
next microcomputer system. 
Using the Calculator is easy. 
You just dial in the relevant 
design parameters for your 


||. O Intel: 8085A 
| 8086- 


application and performance 
level. Then read out the speed 
of the EPROM memory 
required to implement that 
design. It's that simple. 


Our free offer 

Best of all, the Calculator 
is free. If you're a designer 
interested in using one of the 
microprocessors listed below, 
just fill in and return the 
coupon. We'll send you your 
new Memory Calculator, 
along with information on 
our newest EPROM memor- 
ies. Get your free Memory 
Calculator today. 


с и ee 2 га ee eee 


1 8086-2 8088 
Orher 


Г) Zilog: 28000 280A Z80B 


ther 
| O Mororola: PET MC6809 


8085A-2 8086 | 


6800 Other 
Name 
Tee 

imn 


Аға, 
i I 
| City/State/Zip 

| Phone ( 1 


| Intel Corporation, Literarure Dept. 
1 3065 Bowers Avenue, Santa Clara, CA 95051; 
| (408) 987-8080 В 12 


*Supplies are limited, м» order now. | 


intel delivers 
solutions. 
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INNOVATION PLUS FROM PROVAR IRC. 


Two new boards from PROVAR ІМС. : КІСЕ (RUM іп circuit omolacor) and HIN 
С Miscellaneous insut/curput >. Plug m fost MULTI-UBERR CP/H*, 


The RICE board can emulate up co 4 EPROMS гурс 2708, 12715 or 12732. Tie 
RICE beard uses your 5-100 RAM for eaulatión vhich can be addresscd on 
any 1X, 2K or ЯК boundary depending on the typo of ЕРКІН being emulated, 
Ocher Eaatures tociude: 

TEEE 85-100 compatible including extended addressing 

Terminsted address lines on external EPROMS 

Places external processor іп п reget for normal 5-100 operation 

Keeps the 5-100 proceasar in a bald during emulation 


RICE comes éompletely assembled and tested wich four 36 Inch 24 ріп dip 
cables for oniy 4139, 95 
The MIQ board haz just what the name implies, mieccllancous§ input/output. 
Firat is а 32 character 8 bit FIFO buffer perfece for а keyboard input 
(Creat for Mordatar). Plus a th channel B bit A/D converter with BO us 
convertion Cime. There are alsa two 8 bit bi-directional [/O ports. And 
last is T.[.a new programable sound generation chip 50764894, The MIO is 
also LEEE compatible. Supplied with all necessary cobles and connectore 
and а SPACE INVADERS program wrirten in Pakcml. Fully aescambled and teated 
rhe MIO із 5299.95, alao available without the FIFO, Sound acd A/D. 
MULTI-USER CP/M* can support up Еп 4 sepotate users with very fast 180 us 
overhead  betucen users, Dissimilar tasks may be poríormod on different 
terminals, The operating вуясев сап also support ыр to 4 different 
printara, However, if only one printer im attached to the system в printer 
lock out Is provided. Syatem requicements аға CP/M 1.5, bank select sensory 
and an interrupt board со generate a RST 6 every 15-20 ms. MULTI-USER 
CP/H* Іш sold іп 8080 machine code supplied in source оп ап 8 inch single 
density diakatre for only $150.00. 
PROVAR INC. 
B217 XKENREDY AVE, 
HAMMOND, IND. 45323 
312-374-7335 


CP/M іл a rradeuark of Digital Research 


MICROSTAT 
NOW AVAILABLE FOR CP/M* 


MICROSTAT, the most powerful statistics package available 
for microcomputers, is completely file-oriented with a power- 
ful Data Management Subsystem (DMS) that allaws you to 
edit, delete, augment, sort, rank-order, lag and transform (11 
transformations, including linear, exponential and log) existing 
data inta new data. After a file is created with DMS, Microstat 
provides statistical analysis in the following general areas: 
Descriptive Statistics (mean, sample, and population S.D., 
variance, etc.), Frequency Distributions (grouped or individ- 
ual), Hypothesis Testing (mean or proportion), Correlation and 
Regression Analysis (with support statistics), Non-parametric 
Tests (Kolmogarov-Smirnnv, Wilcoxon, etc.), Probability Dis- 
tributions (B of them), Crosstabs and Chi-square, ANOVA (one 
and two way), Factorials, Combinations and Permutations, plus 
other unique and useful features. 


MICROSTAT requires 48K, Microsoft Basic-80 with CP/M 
and is sent on a single-density B" Disk. It is also available on 
5" diskettes for North Star DDS and Basic (32K and two 
drives recommended), specify which when ordering. The 
price for Microstat is $250.00. The user's manual is 915.00 
and includes sample data and printouts. We have other 
business and educational software, call or write: 


м ECOSOFT 
master charge] Р.О. Box 68602 
Indianapolis, IN 46268 

(317) 283-8883 


imr амы анам CARO Д 


"СР/М is а registered trade mark of Digital Research. 
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Items Reviewed 
Microsoft 

10800 NE 8th, Suite 819 
Bellevue WA 98004 


muLISP-79 CP/M 8-inch disk system 9200 
BASIC-80 CP/M $350 
BASCOM 

BASIC 

Compiler CP/M, ISIS-II, TRSDOS 8395 
Adventure TRS-80 Model I Level П 1 $24.95 


32 K disk 


Lifeboat Associates 
1651 Third Ave 
New York NY 10028 


BDS C Compiler CP/M $125 
Whitesmiths C 

Compiler CP/M $630 
CBASIC2 CP/M $120 


Workman Associates 
POB 482 
Pasadena CA 91102 


8-inch disk CP/M 32 K 623.95 
8080 оғ 280 


Adventure 


Automated Simulations Inc 
POB 4232 
Mountain View С.А 94040 


(Following are available in disk or cassette versions) 


The Temple of  TRS-80, PET, Apple $24.95 
Apshai 

The Tower of ТК5-80, PET, Apple $14.95 
Morloc 

Starfleet Orion ТК5-80, PET, Apple $19.95 

Invasion Orion ТК5-80, PET, Apple $19.95 


Personal Software 
1330 Bordeaux Dr 
Sunnyvale CA 94086 


Zork: The 
Great Under- 
ground Empire, 


Part 1 TRS-80 or Apple disk $39.95 
Books 


Kernighan, Brian W and Dennis M Ritchie. 

The C Programming Language. 

Englewood Cliffs NJ: Prentice-Hall Software Series, 
Prentice-Hail, 1978, $13.95 


Kernighan, Brian W and P ] Plauger. 

Software Tools. 

Reading MA: Addison-Wesley Publishing Company, 
1976, $11.95 


| Сготет 


Tomorrow's Computers Today 


Now ." Discover Savings and Service with E 8 < 


e WE ARE PROUD to be ап AUTHORIZED CROMEMCO DEALER 


co 


t 


MAIL ORDER DIVISION 


ORDER TOLL FREE} j 


€ СНОМЕМСО stands for quality, reliability and obsolescence insurance 
€ СНОМЕМСО is widely recognized as a microcomputer industry leader 
€ CROMEMCO provides strong support for their dealers and end-users 


| Ne CROMIX IS HERE! 


The exciting new multi-user, multi- 
tasking operating system with many 
added capabilities. 


New. * SYSTEM ZERO! 


The S-100 personal computer with 
Cromemco reliability. 


16 FDC 


Double density disk controller 


SYSTEMS: List Our Price 
3990 

Now double density! 

Dual double-sided mini floppy disk 


drives: 64K НАМ 


SYSTEM 2 3190. 


SYSTEM 3 7395. 
Naw double density! 
2 Mbyte of dua! double-sided 8" floppy 


disk; 64K RAM 


CALL 


22H 9995. CALL 
Now double density! 
11 Mbyte integral hard disk; 2 double- 


sided 5” floppy disks; GAK RAM 


All Сготетсо systems feature the 
§-100 industry standard bus, 4 MHZ 


2-80 CPU, 64K RAM, and can be 


easily upgraded to multi-user, multi- 
tasking capability. 


€ THE BOTTOM LINE - it's what you buy AND where you buy it... WE CARE! 


a 


RPG II 


Exclusive offering of this important 
business language by a microcom- 
puter manufacturer 


LISP 
The language for Artificial Intelli- 
gence research 


New. * ° QUADART! 


4 port serial І/О 


INTELLIGENT [/O CONTROLLER! | 


On board 7-80 


Use these together for results you 
won't believe! 


PERIPHERALS: 
3102 “SMART” TERMINAL 


40 function keys; detachable keyboard | 


with 14-key numeric pad 


3703 DOT-MATRIX PRINTER 
180 CPS; 18-inch platen; 132 columns; 
bi-directional with double buffaring 


3355A FULL LETTER PRINTER 
55 CPS; 15-inch platen; quality impress- 
ion suited to camera сору 
List Our Price 
450. 
245. 
295. 
395. 
495. 
1785. 
295. 
595. 
High resolution color graphics interface 


BOARDS: 

SGL. CARD COMP. 
8K BYTESAVERIH 
32K BYTESAVER 


New.» 


BUSINESS 
SYSTEMS SOFTWARE! 


General Ledger 
Accounts Payable 
Accounts Receivable 
Inventory 


An integrated turnkey system that | 


requires no computer programming 
knowledge. Produced and supported 
by Cromemco, and designed to 
make full use of the advanced 
features found in Сготегтсо hard- 
ware. 


LANGUAGES: 


COBOL, now updated 
FORTRAN IV 
MACRO ASSEMBLER 
16K BASIC 

32K BASIC 

DATA BASE MGMT. 
WORD PROCESSING 
RATFOR 

TRACE 


EBS BUSINESS SOFTWARE: 
GENERAL LEDGER; ACCOUNTS PAY. 


| ABLE; ACCOUNTS HECEIVABLE; PAY- 
| ROLL 


(Calif.]; INVENTORY; ORDER 
ENTRY 
List Price $995. each 


Customization available 


Call or write for our low mail order prices on all CROMEMCO products... or on PERSCI disk drives, 
MEASUREMENT SYSTEMS boards, BASE 2, QUME, SOROC, ADDS, TVI, NEC SPINWRITER or 
other quality products. 


Prices shown are for “Cash with Order" 
COLLECT PHONE ORDERS WELCOME or Send check or 
М.О. (Personal or Co. checks require 2 wks. to clear) Please 
include phone number. Shipping charges will be added, 
Within Calif. add applicable sales tax. Factory warranty 
included, All prices subject to revision. 


20457 E. Valley Blvd., Walnut, CA 91789 
(714) 594-5736 


WE ALSO OFFER: 
e Complete analysis of your system neads 
e instalialian, training, support & maintenance 
i e Custom applications soltware 
AT OUR REGULAR CONSULTING RATES 
' Phone :nquiries welcome 


CDOS? 
Oigital Research 


Cromemeo, liti 
CBASIC™ Compiler Systerns 


СРАМ и 
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One-Stop Component Center 
AUTHORIZED DISTRIBUTORS 


ALABAMA FLORIDA (Continusd) MICHIGAN (Conunusd! OREGON ICantinved! 

Barman ALS Electrome Ime Plantetion Mas hot Electronic Center Jackian Fulton adio Supply Safe Caren Блас 
Bmningham Microiagic Inc. Tampa AMF Microcomputer Canter Inc. Кналағос Warren Radia PEANEYLYANIA 

Hum tire беа Etectronic белогу Tampa egit kirt Едом Cantar caning Fulton Recto Supply fac, Brackdock Lot? Ёслол 
Hunari WAI Etecrronet Татра Шасғосотарытағ Syrtemt Livovns Lafayette Adio Chama fury Serre Electrons Dist. Co. 
Mobria Lafeyarte Aado Elecirander GEQAGIA Livonia Қоғамын Espo rrones Drexel Ault Кеп Electronica Онға 
Tutcaloota Radio Parts inc. А әла Atlanta СІ 8 Engineering Co. ine. Drums Mr, O's Dopita Elsctranica 
ALASKA Atlanta Hiren Нас Ca. Erie Warren Rago 
Anchorage The Elective Company Atlanta Нәрлі Electronic Center Midland Cappputronis Сотрағагғол Freer HeatUki Ekerin Cerin! 
Anchorage TV Marr Columbut Radio Whotetele Mita Сар Electronics Marr Led, Prodi Perzana! Compe rr Сайда {рл 
ARIZONA Stone Movatein Coleman e Remane 7 =й rion Ейксіголісі Philadelphia Маат Electronic Center 
ҒафиаҒ т? Audio & Stereo Карае HAWAII шн. i Barr Philadelphia Resco Ewetromer 
Green Vallay Remo Shack ان کج یج غ‎ мнне Ab E pan AA, Efectransce Phosnix nile Siyen Electronics 
Swrra Vite BES Kiecironici Honotulu integrated Niles Ratio Suppty Pittsburgh Нала Etectronic Cantor 
Tucua Elactranic City Waduitu 0.6. ped i ue Electronic Suppty Pittsburgh Soum Hilig E tromer 
Yuma Yuma Electronics IDAHO Huson. - TY Radio Electronice ine Wilkes Barre Hamre Electromer 
ARKANSAS Sous Gusto Fie ropit - Etectrentic Mart Ұлға G.Y.C Company 
гати Rack Souphan Elacrronica Ca. Cawe! A-Garn oe. Asar Bet! Éleetranoet RHODE ISLANO 

CALIFORNIA ILLINOIS = Joseph esih Customer Center Cramron Jabbour Efectromes City 
و ر‎ Мант Electronic Canter Carbondale Picks Electronics Eiecrronic Wara Pawtucket Jabbour Ftsctromecs Cty 
Жетт R.F. Electromes Cheapo Мота ыа „ы баны ^ ертеде алу Fravered тү Electeanec Suppty Рус Meathint Electronic Canter 
Жішсеейғго Coast Efectranics Cheeze Olson Ec tronics Dnon Electronics TENNESSEE 

Atura . " — rmn К" Tii-Srete Electronic Corp. MINNESOTA ( Сой вине аман з — Cen mr 
Beker fim y-Kern Electronica tera in Electr _ = Мот кй Radio of ӘшішіР Ine Жлөлүз?р Shields Eiecrronect Supply foc. 
Berkatey A! Lasher Electronics Groveland Yarin ге fuis d hiir £ereonie Center Memphis iuti біту Elecrronici 
Aeng Perk Ford Electronics Mount Prospect Tre State Flee none Corp. ! Minneapolis Pal Fieetranict Mamphis Sore Row & Spencer Étectronica 
Buena Park Sd Етстотеі Nees ң -Dampen cere It- i әй! Electronic Cantar іі Werran Facio Company 
Chula Vista Lion Electronica Peoria Comput tana “аР the Electronica Inc. Nashville Eda.e Warner’t Paria Compaey 
Covina GAH Electronica Peoria І Warren Radio Са. Малу ште Әйілібшіер Co. 
Cypress SCA Etectrovica Bock ford "Д Compyter of Apekfard *1 7 "TT $ирр!у Ou ridge National E ТС! гли ү 
Daves Paradyme Consumer Electronics Schaumburg | Data отіп? Schi mburg, Tifa oma МАН Electronics бо Inc 
Fontene Fontana Electronics Skokie риге Ci te Arty he ulert TEXAS 

Fresno Electronic Brain Vilta Peck Û | Melvin E meses c n fectrorics Beaumont Elsctra-MHot 
Freno Snarky Etvectrones INDIANA | | i cL mr County Brownyilis George t Бізсітілісі Mart 
Glendale Eagle Elactromes Blaomington әлгіні Radio Се. Ine: Computer try writer} Daas Hesam hit Electronic Center 
Goleta Bilt’: Stereo Chertartan | Сатағағтол Ёма Әтір Ram Micro Systems 
Mail Moon Bry Radio Shack Eart Chicago H Acro ENctront Corp. Mp Radia Suomy Fart Warm Tha ingenuity Conc! 
Harbor City Bull's E£iocrronici Evansveriie Aeron & Jae. ичи =. rete 4 Они. Inc. Garland Thaker Туспа іле. 
Hawpian Gardens Carson Éiectronica Gary t Electronig Supply Atti Electronics Hout ton Heéathkit Electronic Center 
Hollywood Pacilie Radio Exchange іламалароыт Боеру lir E бөлгее | Houtton intere uye Compute 
Inglewood ë Rediolsnd/inpewgod Eisctronga Muncie 1 Еңсігісі Computer Systems Lubbock Trea Whaigsale Electronics 
Ls Habra A.B. C. Electronics Saut Биле - | glia Di E ie lnc. Seah Emeproni Supply Inc. Me Afi Сагин Franco Efecrronaci 
La Mats Haathkit Electranie Сөзіне South Band Tetevisios Supply Са, Согот Gin А Hobby Shop San Атота — Applisnce & Equipment Со, int. 
Licaiter Сағамтиғ Electronics IOWA ; Sosti £lectronic Әшрріу Corp. San Апголю Сак Etectranas Int 
Modeito Computer Magic Amet t Étecteonic $ Inc. Midwerr Computes San Antonio Heathkit Electronic Center 
Modesto Pacific Radio Oavenporr | Memory Bank Scort Electronic Supply Corp. Waco LAM Wholesale Electronics 
Monterey йак Dii Moines h Gifford Brouch fag мү Heathkit Eferronie Conner UTAH 

Morro Gs Сәгіс Electronics Dei Moines Media Tr ty Ca. Midvale Hegthkit Electronic Canter 
National City Wilp Electronics KANSAS І Century 23 Prova Alpine Etec monic Supply Co. 
Norihridga Pacific Aadio Electronics Hutchinson Hurchinton Elgg trance Salt Leta City Bort Distributieg 
Ocesaude Flsctrant Center Келші City . Electronica Surplus бә | The uter Emporium Saft Laka City Computertand of Salt Lote 
Oxnard Dow Radio Mision ^ Банлай Бидай Center Apciovnasters VERMONT 

Panda Radio Shack ASC Paimdale Sana Естелік inc. — Heath kir Ejectrpnic Center Estes Junction Lalayerre Radin 
Pato Aito US. Electronics Wichita ту Redis penat Со. Heathkit Electranic Cannes VIRGINIA 

Palo Airo Zack Electronics KENTUCKY » nd Laleperto йно Аел лө Compu tart Pius Pc. 
Pazadane Dow Radio ine. Lexington РЕ ndhic EoBipmenr Со. ғ Comi Alexandria Hasamkit Elpztronie Center 
Paso Пор Mission Electronica Lowitvile Рођа йүү! Women Ca leen Coraputer Store Annadals Arcade Etectrovice 
Ғотола Heethkit Electronic Center Aichmong Medien County Efegtronien ote Aadio Étsctronici Artiagten Arlington Elecrronte їйїм! 
Raiding Radio Mart LOUISIANA | п, м = Electronics Bisckiburg Scarry 't Radio А TV inc. 
Sacremento Сай! Aadio & Television Supply Baron Roupa баға Ешсттолісі Sudaiy Ca. Charlottaivilie Graves Есова 
Sacramento Zgckhit Beton Rouge Akgatrd Electronics tec. Action Audio ine. Егін Church Crotivoad Electrons 
Salinat Salinas Расо gato Raupa Fort Orange Ejectronics Hampton Electronic Sates Ine. 
Sat Сөгіс ЈАН Dyer Store Kanner Greylatk Electronics Hoprwel! ВАС Flecrtonitt 
San Diego Radio Shack ASC Mira Меза Lake Charles Нені E Center MeLean Тұғол а Compu res £mpanum 
San Fernando San Fernando Efectronics Lake Charing Radin Ё nt Corp. Norlolk Ave Electronics Corp. 
Sen Francisco Zeck Electroni New Orleans Аспап Audio inc Narfoti Preset £ipciromes 
San Jour Peningulg Electroni Supply іле, Shrevepart iw Tree inc Pertamauth Емксіғолігі Опат ни 
San Jose United Radio 8 TV Supply MARYLAND y ats ine. Richmond Avec Electron Com 
бөл Lun Оро | Mid-State Eleciromc Supply Алларо!ц h Aed- Tronics Roanoke Avec Electromer Corp, 
San Raise! £iperranica Piua Annapolis wren Radio Vira Eünttronic Equipment Bank 
Santa Barbera Lombard Etecieranies Baitimars A неет кл Е/есігепіс Cenni Virginia Beach Нез Eiactronic Cancer 
балта Crus Sante Cruz Electroniki Baltimore Action Audio inc Warrenton Radio Shack 
балта Fe Spring industries Efecironice Baltimore Woodbridge Virgin Micro System 
Santa Мага Сар Communestion Baltimore WASHINOTON 

балға боз Erectronies Inc. Church ville Tes Р РТО АЙС Communicate 
Soum Gare Mac's Electronica Damascus ГГ ABC Communication 
South Lake Tahoe Сайла Electronics Frederick Kennewick CEJ Efectronics Int. 
Sunny rgia Suny vale Eiacironict Gian Burnie Langrew Progress Electrons 
Torrance SE Electro cs Le Vale . Moses ізде Вап Electronics 
Та?ғалса Torrance Elactraroect Aockwille Pasco Rivervitw Efe Iran 
Totten А.ВАВ Exscironice Sitvar Spring Richiend са. Electronics 
Vallejo гае ашид Seattia ABC Communicatini 
Van Nura Thrifty Etectranies Supply Inc. Seattle Amateur Radio Supply 
Westmánater JRK Electro nice Swatch Empire Electronics 
Warrier OSS Electronic Spoken Dani Sreveo Canny 
Иген Whittrer Electronics Co. ere Spokane Periana! Computers 
Woodland Hits Meathkit Electraaic Center MASSACHUBE Tacoma CAG Etsctranic: 
COLORADO rte Tacoma Northwest Radio Supply 
Aurora Aurora Electronics | WEST VIRGINIA 
Colorado Savings Сатет Еесітегісі inc, mca Дун Shap of Явір" Fayrmont TPS Eigetranics fec. 
Denver Me Coin Distributing Со Waltham Morpan Fo нет The Computer Соты? 
Dan ver Micra World Electronics Aria stay SAS Eleg trinti Horgan igen Eleno Ongteiburing Co. inc. 
CONNECTICUT Weit Saringtield Nowbiil's түнегін ден em TUE Wheeling ізізуейг Medio Associate Store 
Avon Hiathkit Electronics Carter Worcester RM Eisctronter fot: Heatrfikit Electronic Center WYOMING 

New Haven Customired Computer yT MICHIGAN А Micra-Sotution Cheyenne Compu ner Concepn 
Werte ort Campuhe reakti Adrian EAB Electronics rae. Heuthkit Еспол Canter 

DELAWARE Allan Park Heathi: Electron Center 

Aree Сати бант Amateur Supply Ana Arbor T. V. бгесіз іі 

Мені Computerland Battie Creek va Tech College Bookstore CANADA 

Witmingten Larece Bey City Ылгын Атм миг Radio Alberta: 

Wilmingtan Wholesale Electronics Inc. Canton ілін Electronic Center Calgary Comguğhog Aiberta Ltd. 
FLORIDA Clawann Badio Warren Redio Onterio: 

Claarwgter AGL Eisctronici Cod water teus Electronic Supply Forgan Houte а? Computers 
Fr, Lauderdale Computes For You Oetravt Rou Radio Company GUAM Mariana Естуім 
Fr. Lauderdale Lafayarrs Redio Elsctronior Detroit Podio ENGLAND 

Сапе Lafayette Radio Detroit Bits, Bytes & Micros Berkehira NewSear Compuring Store 
Hina Нілді Electron Center Oxford ; } Heathkit Elactranic Center GUATEMALA elec rranica Pan-Americana 
Jacksoovilte Lerece af Florida laê. Esn Datroit Heathkit Ене 8f ч 1 Trice Иона Electronics PANAMA Tropiko, 5.4. 
Lakeland Leketand Spacieiry Electronic Friar Shand Fiecrronics ine, OREGON SINJAPORE Applied Digital Syrtem 
Мт} Herman Electronics Garden City Computer Center Albany Әтаҙол Mare Gales SINGAFORE Fya- Fach 
Miami WAG Ditribu tora Grand әрісі Micra Computer World Beaverton Electronics SWEDEN 

Oeklend Park Lafayette Radio Grand Rapide Radio Parts inc. COFFIN Zera-Gae Srackhaim 46) Electronics HE 
Orlando Souther Micro-Data Corp. Grand Rapide тан Eletronica Eugene Корпе Amateur Radio Supply WEST INDIES 

Ралааса!а Grice Efsctronics fac. Grand әрісі Warren Radia Со. Portigad Portland Radio Supply fort of Spain, Trinidad Tha Holy Contre 


For Distributor Information, write or phone JIM-PAK® 1355 Shoraway Road, Belmont, СА 94002 (415) 595-5936 
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| This is a partial listing of over 500 items 
‘available from authorized Jim-pak Distributors: 
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MLSO. .... 
SOCKETS ЕТ 


17 
Wire Wrap 


Uses LM309K. Haat Sink 
provided. PC board con- 
struction. Provides a solid à P... 147 
1 атр 2 Б volts, Can supply ир % | . 

to БУ, :8У and +12V with ^ 


Low Profila 
In LP 2/.59 


40 ріп WW gold 2.75 


2 Watt @ 70°C 
7/8" Slotted Shaft 
Linear Taper 


1K 5K 10K 
25K 50K 100K 
1 Meg 


CMU . . $2.95 


a в в ә а ә 9 4 в € в а ы = 


« 9 p 9» 3 = P A ая X wu 


3/4 Watt 9 70°С 
15 Turn Pot. 
Linear Taper 


1002 5000 1K 
БК 10K 50K 
100K 500K 1Mag 


8ЗОР.. $1.79 
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O-Supminitature Plug 
D-Submintatura Socket 
Covar for DB25P/5 


P.C, Edge 
BNC Plug 


BNC Jack 

UHF Adapter 
UHF Panel Наср. 
UHF Adapter 
UHF Plug 


BNC P 


UG?260/U 12 
исі емс Bulkhead Recp. 


75 
1.19 
2.25 
.69 
.49 
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JE205 Adapter. Includes compo- 
nents, hardware and instructions. 
М ха "хи НЫ 


DTE-& 


(Pictured) ..... 


DTE-11 {Pictured} ..... 


DIET ,..... 


є 
и 

" kb à @ 3 6 
+ 


DTE-HK (Case for JE600) 


DTE-AK (Cass for JE810] (Pictured) 


| < 


VONO. inn. OG aa i 


Discoun 


ONE 
DOLLAR 


Li 
Li 
a 4 
* 


Ті б 
Imfd @35\/ 
2.2т1а ®25\/ 


E 
Li 
LI 
» 
* 
є 
е 
а 
= 
% 
+ 
ж 


= ed Tantalum 
mtd Q 35\/ 
35У 


18 p. plug/cover 1.25 
16 p. plug/cover 1.33 
24 p. plug/cover 1.95 
* molax p./sockets 


* 


. t + k + - €r = € * 


Д 2595]; 
САРАСІТО RS 
ELECTROLYTIC 
Imfa SOV Д 
4.7onfíd 250% 
lümfd 250% 


2 
e/.B9 


3.3mfd 925v 
4.7 mtfd 9 25V 
lümtd 22655 
s3mfd 925V 


100V MY 
.001-.01mfa 
O22mtfd 
.047mf d 


Ideal for all video 
games or remote 
contro) projects. 
Two mini, pots. 
40K ohm gach. 

| SPST pushbutton 
control. Five-wire 
connection cable 
5° long. Rugged 
plastic case — 
14°H x 2-3/8 WY 
x 4-5/16"L 


«таға 


... $5.95 each 


electronic components 


Discount Coupon 


OFFER EXPIRES 


DECEMBER 31, 1980 


Redeemab!a at 
participating JIM-PAK 
Distributors for $1.00 
discount on purchases 
of JIM-PAK componants 
exceading $1.00 


ONE DOLLAR 


Qna Coupon Per Customer 


.22mtfd 


MICROPROCESSORS 
А CPU (4MHz) 


2200mfd 9167 : 
50V CERAMIC 
1 me -,O22rn f d 17-55 


a 


[S] 


B Blt MPU 
CPU 

& Bit 1/O Port 
Bl-Olrectional Bus Driver 
Character Generator 
Tri-State Hex Buffer 

Оқ Baud VART 

88-K ey Keyboard اف اا‎ ri 
AR Static AM (30015 
a run Amin R 


K EPR 
ie EP HOM [-5V) 


o сук Ri ә E a 
БАРОН DAAN o 


z 
gs 
а 
RR 


19.95 


im-pak Coupon 


GOOD FOR 


ONE DOLLAR 


DISCOUNT 


on purchase of any 


JIM-PAK PRODUCTS 
at participating Distributors 


Mr. Distributor: Jim-Pak 
will accept this coupon 
for опе dollsr credit 
when returned to us with 
your regular orders. 
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УШ ТАУ) 


MOD-Il PROGRAMS 


|һз>ж-тов rmm» 


LISTED 
HERE 


-$ oxnog| 


* 


VOOD- I- 


* TRS-B0™ is a trademark oí the Radio Shack Division of Tandy Corporation 


Available 


ft ELECTRIC PENCIL (Michael Shrayer Software)... 
mpige word processor with Bxlensive editing and 
punter їогтап leatures.. $325 (STANDARO 

RSDOS VERSION)... $350 (DIAGLO, NEC OR QUME 
TASQOS VERSION) 


(2) GENERAL LEDGER, ACCOUNTS RECEIVABLE, 
ACCOUNTS PAYABLE, INVENTORY CONTROL, 
IMVOICING AND PAYROLL (Smali Business Systems 
Group) an extensive businass sysiom lor the senous 
user. can be used one module at a time or as B со- 
ordinated system...$225. per module $1299 for ine 
complete system 


(3) GENERAL LEDGER, ACCOUNTS RECEIVABLE, 
ACCOUNTS PAYAGLE, INVENTORY CONTROL 
ANO PAYROLL (Compumaxz). а complele user Dri- 
ented business system .сап be used one module at à 
ume or az а coordinated sysiam. $140 per module 
$985 for the complele system 


(4) MOD-t UTILITY PACKAGE (Racet Computes). . 
adds important utilis to TRSDOS сору tiles 
selectively aster and more accurate Ше copying.. 
гарант bad diectones. displays sorted directory of 
all hies ол 1 to 4 disk drives SUPERZAP.. change 
disk ID. and more.. $150. 


(5) ADVENTURE 41-48 (Scott Adams - Adventure 
International). а senes ûf games lormally only 
avaiable on the targe compulers your goal 1510 work 
your way (hrough a maze ol obstacles in order 10 
recover а secret treasure or completa a mission the 
package includes al! 8 Adventures written by Scot 
Adams, $99 95 


(6) GSF (Racal Computers) Generalized Subroutine 
acilily..» senes of super fast machine language 
utilities that can be called irom a BASIC program (no 
machine МЕР knowiedge required} soris 1000 
items in under 5 seconds ..aliows PEEK and POKE 
slatements move dala blocks. compress and un- 
compress data works under TASOOS . 550 


(7) OSM (Racet Computes) Dish Sort Merge soris 
and merges large multiple diskette hies on a 1104 
anya зұлмат NOT AN IN MEMORY SORT can 
actuatly aiphabetize jor any olher type of sort) 4 dusk 
dryas worth ol data. sors one complete disk ol 
inilormation іп 10 minutes information 1% provided to 
use OSM wilh the RS MAILING PROGRAM works 
under TRSDOS. $150 


(B RSM (Small Systems 5оһшага} в mactuna 
pol ج‎ monitor and disassembler,. can be used to 
see and modily memory or disk sectors...contains all 
ihe commands found on ihe Model-! version plus 
some àadcdiiónal commands Tor the МОГ. works 
under TRSOOS . $39 35. 


(9) BLINK BASIC LINK FACILITY (Placet Computes). 
Link from one BASIC program 1û another saving all 
"em chan programs without losing variables 


(10) BASIC CROSS REFERENCE UTILITY (Racal 
Computes) ists all variables and strings used in a 
program (with tha fine numbers in which they appear, 

lisa all GOTO's and GOSUB's (wilh the line num- 
bers in which they appear] . seárches lor any specific 
мамчабіез or sthngs (with (ha line number in which 
they appear) $50 


PEE flag mag PACKAGE {Касе Computes)... 
UPERZAP (Io see. рле! or change any byte оп a 


disketie} Disassembler and MOD-II interface to the 


‘COMPUT ЕМУ), 


50 N. PASCACK ROAD 


SPRING VALLEY, NEW YORK 10577 
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ж All orders processed within 24-Hours 
ж 30-Day money back guarantee on ай TRSDOS Software 
ж Add $2.00 for shipping in UPS Areas 


MICROSOFT EDITOR ASSEMBLER PLUS including 
uploading services and patches for Disk 1/0 assemble 
directly (Мо memory. gave all or portions of source 
fo disk..dynamic debug facibty (ZBUG). antended 
edla commands $125 


ра) HARD/SOFT DISK SYSTEM (Racet Computes} 
he software essonhol 10 interiace any ol the popular 
large hard disk drives .complelely compatible with 
your existing soitwara and fies. allows up 1o 20 
megabytes of storage (and larger). directory expand- 
able to handle thousands af files $400. 


(13 CAMEO HARD DISK DRIVE CONTROLLER 
Coming soon (November 17) 


(14) HARD DISK ORIVES coming soon (Nov 17) 


(15) Н 8 E COMPUTROMICS. INC. SHARE-A- 
PROGRAM OISKETTE #1 works under TRSDOS а 
collection of programs wrillen by MOO-II owners. 
programs inciude dala баве management .a ward 
processor. тай system mortgage calculations.. 
checkbook register and many others $8 {add $3 
poslage outside p! the United States, Canada and 
Mexico) FREE н you sond us а diskette containing 
a program that сап be added io Ihe SHARE-A-PRO- 
GRAM DISKETTE. 


(16) WABASH CERTIFIED DISKETTES 539 95 [per 
box of 10) 


17) FLIP SORT DISKETTE STORAGE TRAY. боге» 
diskettes comes compieta wilh index-diwiders, tili 
plates and adjustable spacing... $44 95. 


m MASTER РАС 100 100 essential pe " 
USINESS.. PERSONAL FINANCE . STATISTICS.. 
MATH GAMBLING GAMES includes 125 page 
manual and 2 diskettes $96 95 


(19) BUSINESS РАС 190 100 essential business 
programs . INVENTORY CONTROL . PAYROLL 
BOOKKEEPING SYSTEM. STOCK CALCULA- 
TIONS ..CHECKBOQONK MAINTENANCE. AC- 
COUNTS RECEIVABLE ACCOUNTS PATARBLE. 
includes 125 page Manual and iwo diskartas . $149.95 


(20) EDITOR ASSEMBLER (Galactic Software Lid.}.. 
the Firs! user onenied Editor Assembler lor the 
MODEL It and was designed fo utilize sll ihe leatures 
ol the MODEL Il (t includes innovalive leajures tor 
ease of coding and debugging and complete docu- 
E {over 120 pages} works under TASOOS 


(21) BASIC COMPILER (Micraspi)...changes your 
source programs mio machine —— 
program execution by 3-10 times... { 


(22) MAIL/FILE SYSTEM Irom Galactic Software Ltd. 
stores 2,500 names per disk Мо sorting time 15 
required since Ihe Ше i$ automatically sorted by lirst 
and las! name pius Zip Code on input Retreeve by any 
combination of 19 user codes Supports an 11 digit 
alphanumerica Zip Supports а message ne Comes 
complele wilh user-onentad documeniation (100- 
page Manual) Allows for company name and individ- 
ual of a company and complete phone number (and 
extanstOnj.. works under TRSDOS 5199 00 


(23) INCOME TAX РАС Prolessioónal income tax 
package most forms and schedules.. оџїри to video 
or bre printer eulomatic memory storage ol all 
intormation..dala can be loaded Irom disketle, 
changed and edited. Бон in arrat checking $199.95. 


(24) COMPUTER GAMES (5H5G) Mean Checker 
Machine, Star-Trek ili, Concentralion, Treasure Hunt, 
Banco, Dog Star Adventure $74 95 


NEW TOLL-FREE 
ORDER LINE 


{OUTSIDE OF N.Y, STATE) 


(800) 431-2818 


І 
| 
! 
! 
! 
! 
| 


ж Add $3.00 for C.O.D. or NON-UPS Areas 
ж Add $4.00 outside L.S.A., Conada & Mexico 
Ж We will match any bonafide advertised price 
in any of the Major Computer Magazines 


{11 CP/M (Lifeboat Associates) ал alternative 
operaung system for the MOD-I( that allows MOD-1I 
owners Io use any ol the hundreds af programs 
available under CP/M $170. 


{2) CP/M HANDBOOK.. (Sybex) а step-by-step 
uide to CP/M . takes the reader through each of Ihe 
P/M commands. numberous sample programs 

practical hints.. reference lables.. $13.95 


jv GENERAL LEDGER, ACCOUNTS RECEIVABLE, 
COUNTS PAYABLE, INVENTORY CONTROL, 
AND PAYROLL (Peachtree Software) raquires СР/М 
and MICROSOFT BASIC.. professional business 
systems turn key operation can be used аз single 
modules or as a coordinated system 5500 per 
module. $2500 lor (he complete system. 


(4) WORD-STAR.. The ultimate word processor a 
menu driven word processing system that can be used 
with any pnnter. All standard word processing 
commands ага included plus талу unique com- 
"nds only found on WORD STAR requires CP. M 


(5) MAIL LIST MERGE An add on package Ihat 
Bllowsa [he user іс send form letters (created on 
WORD-STAR] to any compiled mailing Iit ee an 
CP/M basad MAIL program such as Ine PEACHTRE 
MAIL PROGRAM) requires CP/M, WORD STAR and 
andy CP/M based mal program $150 


(& SELECTOR ІШ  (Micro-Ap).. complete data 
management systom .. user defined fields and codes . 
manages any іш! defined {Һе user includes 
&ddMional modules for simplified inventory control, 
accounts recmvable and accounts payable. requires 
CBASIC-2 . $284 


(7) SELECTOR |М (Micro-Ap) Ihe ulbimare data 
management system ай features use Ihe SELECTOR 
ІШ plus data file format conversions ..full page report 
lormaler.. computaluons global search and replace 
hard disk compatibile data/text merging $550 


(5) GLECTOR (Micro-Ap). add on package to Ihe 
LECTOR general ladger thal allows the user ta 
бейте a customized chart of accounts $350 


(9) СВАЅІС-2 а non-rnissaciive BASIC used tor 
many programs thal run under CP/M allows user to 
make more etlicient use of disk hies eliminates the 
изе of most lina number relerences , require on such 
programs аз the SELECTOR. 5120 

(10) MICROSOFT BASIC . an enhanced version ol the 
MICROSOFT BABIC found on TRSDOS adds 
commands such as chaining (allows Ihe user to LOAD 
and RUN a new program without loging rhe variables 
currently in meman. long variable tengih tile 
records, УҮНІЕУУУЕМО and others сал be used with 
ihe BASIC COMPILER 10 speed up programs (3-10 
Umes (eater óxeculión).. $325 


(11) MASTER TAX (jCPAids) professinnal tax 
uw C program prepares schedules, A, B. С, D, 

, F. б. ARP. SE. TC. ES and forms 2106. 2119 2210. 
3468, 3903, 2441 4625, 4726, 4797, 4872, 5695 and 
6521 Printing can be on readily aveiiibble pre-printed 
continuous forms, on overlays, or on compuler 
lg imas IAS approved forms Mantas cint history 
des . interactive with СР: Aids General Ledger . $995 


(12) GENERAL LEDGER И (СРАмніз). designed lor 
CPAs stores complete 12 month detaded history о! 
iransactions generates financial stalemenis. 
depreciation, loan  amornzatións, journals, teat 
balances, statements of changes in папе! position 
and compilation letters. includes payroll system with 
Butomahng posting to general ledgers prints 
payroll register, W2's and psyrol! checks $450 


(13) ELECTRIC PENCIL (Michael Shrayer Software) 
Completa word processor wiih extensme editing 
and printer formatting fealures 5275 (Standard 
— = (DIABLO. NEC or OUME 
version 


(14) BASIC COMPILER (Microsofti changes your 
source programs into machine اپا‎ a .Jnéredses 
program gaecution by 3-10 limes. . 


= [CP/M IS А REGISTERED TRADEMARK 
OF DIGITAL RESEARCH) 


NEW 


MOD-II NEWSLETTER 
SIZ/year (or 12 issues) 


loz» n0027 rrr» 


LISTED 
HERE 


| 


> TIO TID — сото 


Сігсіе 85 on inquiry card. 


THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80"* MICROCOMPUTER 


Қ | | MONTHLY 
re lie " | NEWSMAGAZINE 
FOR TRS.80" 80” 
FOR TRS-80 
OWNERS р Ё В! м OWNERS 


222 MONTHLY NEWSMAGAZINE 
Practical Support For Model I, II & III 


PROGRAMS AND ARTICLES PUBLISHED IN OUR FIRST 12 ISSUES 
e PRACTICAL APPLICATIONS INCLUDE THE FOLLOWING. 
е A COMPLETE INCOME TAX PROGRAM (LONG AND SHORT FORM 
e BUSINESS e INVENTORY CONTROL | | 
“ STOCK MARKET ANALYSIS 
a & “ WORD PROCESSING PROGRAM (FOR DISK OR CASSETTE 
GAMBLING * GAMES a LOWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER 
e PAYROLL (FEDERAL TAX WITHHOLDING PROGRAM 
е EDUCATION » EXTEND 16 DIGIT ACCURACY TO TRS 80" FUNCTIONS (SUCH AS 
SQUARE ROOTS AND TRIGONOMETRIC FUNCTIONS 
е PERSONAL FINANCE . т DISK DRIVES FOR YOUR TRS 80" 
е PRINTER OPTIONS AVAILABLE FOR YOUR TRS 80” 
e BEGINNER'S CORNER “А HORSE SELECTION SYSTEM***ARITHMETIC TEACHER 
© COMPLETE MAILING LIST PROGRAMS (BOTH FOR DISK OR CASSETTE 
e NEW PRODUCTS SEQUENTIAI AND RANDOM ACCESS) 
“ RANDOM SAMPLING***BAR GRAPH 
e “ CHECKBOOK MAINTENANCE PROGRAM 
SOFTWARE EXCHANGE ° LEVEI. E UPDATES***L EVEL II INDEX. 
• CREDIT CARD INFORMATION STORAGE ЕП E 
e MARKET PLACE e BEGINNER S GUIDE TO MACHINE LANGUAGE AND ASSEMBI Y 
ANGUAGE 
e QUESTIONS AND ANSWERS „ Іше ШЫ КАМЕ. 
“ AND CASSETTE TIPS, PROGRAM HINTS. LATEST PRODUCTS 
e PROGRAM PRINTOUTS COMING SOON (GENERAL LEDGER. ACCOUNTS PAYABIF AND 
RECEIVABLE. FORTRAN 80, FINANCIAL APPLICATIONS PACKAGE. 
ер АМО MORE PROGRAMS FOR HOMEOWNERS. MERGE TWO PROGRAMS. 


STATISTICAL AND MATHEMATICAL PROGRAMS (BOTH 


гс” ELEMENTARY AND ADVANCED) AND 
PRE * [RS TES A TRADE МАКОН ТА n t на 


WORD PROCESSING PROGRAM For writing letters, text, mailing lists, etc., with each new subscnppons or renewal 
C LEVEL П RAM TEST Checks random access memory то ensure that all memory locations are working praperly 
DATA MANAGEMENT SYSTEM Complete lile managemen! for your TRS-80"". FRE 
CLEANUP Fast action Maze Game. Ғ 
ADVENTURE Adventure #0 by Scott Adams (From Adventureland International). 
* All programs are supplied on cassette (add $3 for Diskette Version - add $5 for modified Mod-Il Version). 


SEND FOR OUR NEW 48 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS. 80" PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE. 


‘COMPUTRONICS 6 sÀ — нан ens EE IEEE, LU poco 
әнді тілі, (ey YORK 10977 2 4 Laid ay | ЕЕ рыне | 


ONE YEAR SUBSCRIPTION $24.......... LINE (800) 431-2818 
TWO YEAR SUBSCRIPTION 548 ...... T (914) 425-1535 


SAMPLE OF LATEST ISSUE $4.......... 


START MY SUBSCRIPTION WITH ISSUE .......... 
(41 - July 1978 е #7 - January 1979 е 412 - June 1979 е 818 - January 1980) 


NEW SUBSCRIPTION ........ RENEWAL .,...... 
GBEEDITTOARDINUMBER 5 و‎ NP. DATE 
SIGNATURE. 

NAME 

AREN. ل‎ SY | ¥۴ 


**» ADD $4 YEAR (CANADA, MEXICO) - ADD $12 YEAR AIR MAIL - OUTSIDE OF US.A.. CANADA & MEXICO *** 
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А Pocket Computer? 
Sizing up the HP-4lC 


Bruce D Carbrey 
704 Currituck Dr 
Raleigh NC 27609 


These days, the introduction of a new pocket calcula- 
tor is usually greeted with a yawn. This is because calcu- 
lators have become so commonplace. So what's all the 
excitement over the Hewlett-Packard HP-41C? The 
answer is that the HP-41C has novel features that place it 
a cut above all other calculators and blur the distinction 
between calculators and personal computers. Hewlett- 
Packard, not usually given to wild claims, ventures to 
suggest in the HP-41C Owner's Handbook and Program- 
ming Guide that the calculator "can even be called a per- 
sonal computing system.” What are the features that 
separate the HP-41C from the pack? 


9 twelve-character, true alphanumeric display 

9 expandable, nonvolatile memory 

® plug-in peripherals: magnetic card reader, printer, 
read-only memory application packs, and a bar-code 
reader 


These, plus a host of convenience features, make this 
calculator the most versatile machine ever. 


Display and Keyboard 

Perhaps at some time you have marveled at the in- 
genuity of the person who discovered that, if you hold 
your calculator upside down after entering 710.77345, it 
will read "SHELL OIL". Well, you don't need to resort to 
tricks like that on the HP-41C, because the usual red 
seven-segment light-emitting diodes (LEDs) are gone. 
They are replaced by a large, high-resolution black-on- 
white liquid-crystal display (LCD) capable of displaying 
al twenty-six uppercase alphabetic characters, ten 
numerals, and twenty-three other characters (see photo 
1). In addition, the display contains eleven "status annun- 
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The НР-41С has an array of features 
that blurs the distinction between 
calculators and personal computers. 


ciators," which inform you of various calculator modes 
currently active. For example, if you select radian 
measure instead of degrees for trigonometric functions, 
"RAD" appears at the bottom of the display. There is 
even a SHIFT annunciator that indicates when the shift 
key has been depressed. 

The keyboard is HP's usual very high-quality, thirty- 
five-key, tactile-feedback keyboard, augmented by four 
push-on-push-off mode-selection switches. With fifty- 
nine displayable characters and 130 built-in functions, it 
should be apparent that the thirty-nine keys have several 
duties. In fact, each key is etched with three labels: its 
standard (unshifted) function, its shifted function (above 
the key), and its alpha-mode function (on the bottom 
sloping side of the key). Alpha-mode characters are 
enabled as long as the alpha-mode switch is set, The more 
unusual alpha-mode characters (such as "E," "96," "3," 
“5,” etc) are selected by using the shift key in alpha mode. 
To keep the keyboard reasonably uncluttered, this set of 
special characters is not etched on the keys but appears in 
a pictorial layout on the back of the calculator. 

Even with each key potentially performing quadruple 
duty, there are simply not enough keys for all the func- 
tions. To employ one of the more esoteric functions, you 
depress the execute (XEQ) button and spell the name of 
the desired function. For example, to compute 12! (12 fac- 


torial), you would key in: 


12 XEQ ALPHA F А С T ALPHA 

If you happen to be heavily involved in statistics, you 
may find this a nuisance because FACT (the factorial 
function) will be frequently needed. This is where the 
"programmable keyboard" feature of the HP-41C comes 
in handy. You can assign or reassign any function to any 
key you like by using the ASN function. For example: 
ASN ALPHA Е А С T ALPHA ТАМ 
assigns the FACT function to the button normally used to 
activate the tangent function, A push-on-push-off USER 
mode switch determines whether user-defined or stan- 
dard meanings are currently associated with the keys. If 
you forget what function you have assigned to a key, you 
can find out by simply holding down the key, For our ex- 
ample, holding down the TAN button will show “FACT” 
on the display while in user mode and “TAN” while in 
normal mode. 

User-programmed functions can also be assigned to 
keys, allowing the calculator to be customized to your 
application. Two keyboard overlays with stick-on labels 
are provided for identification of user-defined keys. 


Photo 1: The Hewlett-Packard HP-41C calculator. Each key on 
the HP-41C has up to three labels associated with it: the label 
etched into the top face of the key, the label visible directly 
above the key, and a letter of the alphabet (enabled by toggling 
the ALPHA button) etched into the bottom face of the key. 
Additional functions are called by hitting the XEQ button and 
spelling out the function name. (Photo courtesy of Hewlett- 
Packard.) 


Circle 364 on inquiry card. 


‘DISK DRIVE BONANZA BY ОТ 


8" DISK DRIVES 
Shugart 801R Sgl/side Dbl/Den $395.00 
$775.00 


Two for ........ 

Qume Datalrak 8 dbi sided, dbl density. 
ОМЕ-805 (851R compatible) 
Pkg Ol We ....... — M 


QT DISK PACKAGES 
1 Ob! Den Controller, A & T, two 8" dbl den drives, CP/M" 
2 2, cabinet, power supply & cables ......., $1395.00 
II Two 801H disk drives with cabinet, power supply 
& fan ...... iila тайда олде Щй 4302222. Э 1100:00 
Ш Dus! 8" Drives 
Obl den drives іп cabinet only 
2 3g! sided (801R) ..... кожна «зач «кені». Т ШІК 
2 dbi sided (ОУМЕ)....................... $1409.00 


5/4” DRIVES 


MPI-B5? MPI B-51 

Soi S«ded Sgt Oe! Den 

Exact Нерілеататағы tor SA-ADO 
MFI-B52 MP) B-52 , 

ры Sed, Dhi Den 


$250.00 MPt-B31! MPI 8-91 5375.00 


Sg! Seed Db) Den 77 Tracks 
PERTEC FD-200 PER-FD?200 $225.00 
Sg! Sided Sg биі Оеп 
Shugar( 5A400 SHU-SA400 $250 00 
Sg! Sued Ою! Den 


$320.00 


COMPUTER 


SYSTEMS WE ACCEPT M/C. VISA, AM EXP 
INC. PLACE ORDERS TOLL FREE 
1-800-421-5150 
15620 South Inglewood Ave. (CONTINENTAL U.S. ONLY) 


|Lawndale, California 90260 (EXCEPT CALIFORNIA) 
(213) 970-0952 CP/M Hh a trademark of біріні Research у 


the electric pencil II 
£ for the TRS-80 Model П" Computer 


The Electric Pencil ls a Charocter Oriented Word Proceming 
Gien Tha means Mal Feat Н anlered оп û солинин tiria 
аллаа тийш ex such, This ollows the weer 
Age Frm Treat mover ond tandi 


eclert, wardh, lines a paragraph be 

ormywhers іл fhe tect. The entirety of the feat shift awd 
ората wp cr cipes па remed іп full view of the user, Care 
бізуе returns cx wall ai word ол ше net required 
ence шей Une of hex? ір Leremotied automatically. 


Am leat и Pyped and {ha end of т screen тек), ge te 
раене cempledad word ht shulted io ihe Мы 
telloewang lien. Wherever fost ki inserted or deteted, Mas 
fot d Fried doen op pulled up |^ a eran алашта fashian. 
Ever yihing құмның an Иш viden dipimy rean о if кесїї 
therety Mining ony gape, Teal tray ba hiriei gt 
well by vorigbbe werd or ayj атыр potting bolh іл Ше 
(oreuard md reverse Йгесһоч, Пр ining Не rch o he 
search ond герікке function, тү sfring of choroéieri mor ba 
хуми er replaced with ату other wring of characters os 
desired. Мисс ы бі chiwochars «within тилмісі siriy 
may йыз bur кіні, 


When dert и рало, The Ёге бағыс) Bnotemeticaliy 
inde елегі VT they ше гавда. Алтыша 
combinations на Length, Page Ln Сууга ler Speci, 
Lima Spacing end alow dor ту form ts іш 
herdim. А ра сина giaa ўі) margine then 


а eran, fuga бау ін numbered С well os ІНІ. 


the electric pencil 


п татға Геге естип болт 


The THSDOS оао of Tha Electric Pencit ll ше ow best 
сг Yar oa пот | аз foal аъ yeu Ийе witht ling ony 
chron errs. TRSDOS lature аве word ledt, wend igi, Features 
жый rs ини tation of page numbering cé wel] ш extended 
rerum covirals (or отаны мым к-нин BASIC. Кіші niy 85005 e CP/M р maii ы Supports & Foot Cine 
dao be weilten and simply edited «Һа additions! dtr. Drives * Opania Prat Formatting * Dishia, NEC $ 
Gare Fran! Pqehggn = Malti-Cotumn Pristhing * Prind 
Our CP/M verto cra Мыр ут (6 we hme been distridie] Value Chaining = Page-al-o-fime Зстәйітф * 
lor severol peor) ahd cikme th CP/M user to «t CPIM Биз Bidirectional Mudtinpeed Scrolling 5 Sinyilem wlth 
with the addition of aw CONVERT ailing far on actions) Print Velur Scoreboord * Autonatec Word 5 Record 
$35.00, СОММЕНТ а not required If опр quick and easy werd è lumber Tally * Globe! Search 4 Fieplace * Full Morin 
А keyboard bler permits fost typing сөлінен e Емі ей Pope Control * Mon Printing “екі 
witim? Сире нег Ми. Commen ng " Line А Paragraph ыйл * 
CPIM тамын Centering * Underlining * Boldiace 


jo) Пігіме, МЕС, Guma 5 300.00 


5 75020 
AM other IRIEL ‚ах + $ 00 $ 174.00 
"OD a n ЧЕЙНЕШ weds ot өй ades "Ақыл а eee ЩЙ T gods Lamy 


The Electric zn ( lk Mil коне for 785-30 hody | VISA 
where. АДР eum wophisjicated os Elechic Pencil lh, i1 
Б ӘНІ gn pr چا‎ s da мыт ami pram iy aeri езе reg 
spiiga, The рб ае Ну) brer әлі #5 Bet ued vei both 
Level | (4X. iia еге” IF мазен el ihe TASB, Tes 
мастығы, Ола lot ape aif Emule, end ane for une with du, 
Oe смо ол еа. Тһе TRE. B0 duh version lı ташу 
на mtd Fa Беш md ін fitly indaractiee with Иш READ, 
WROTE, ОН, and KILL eeotanes of ТЕСИ, 


TAC ČMH a pa, 
TAD DN LI as 152.00 


MICHAEL IHRAYER SOFTWARE. INC. 
T5588 Los Flops De 


Pain Spe igs CA P7767 
17141 2221400 
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To facilitate the entry of multiple-key sequences, the 
display provides prompting messages, and invalid keys 
are disabled. In addition to the normal clear-display key, 
there is a backspace key to facilitate corrections. If you 
forget the name of a function (programmed or standard), 
depressing the CAT (catalog) key will list all functions 
currently known to the calculator. 


Memory 

The HP-41C has continuous memory, which means 
that the contents of memory are preserved even when the 
calculator is turned off, You can even replace the bat- 
teries without destroying the contents of memory. The 
HP-41C's size-N throw-away batteries typically last 1 or 
2 months, instead of the 9 to 12 months claimed in the 
documentation. А BAT annunciator warns you when 
you have only about 2 weeks' worth of life left in the bat- 
teries. The HP-41C can also be run using an AC adapter. 

Not only are user programs saved in continuous 
memory, but so is virtually everything relating to the 
calculator: data, flags, user-key assignments, registers, 
and display formats. You can even set a flag so that, 
when you turn on the calculator, it immediately con- 
tinues executing a program from where it left off when 
shut down! 

Тһе standard calculator contains sixty-three registers 
of memory. Each register is 7 bytes long and can be used 
to store one number, up to six characters, or several pro- 
gram steps. The total memory space can be partitioned 
into any combination of program and data storage, or it 
can be left at the default partition of seventeen data 
registers and forty-six program registers. The instruction 
set contains eighty-six 1-byte instructions, thirty-one 
2-byte instructions, three 3-byte instructions, and one 
4-byte instruction. Instructions with alphanumeric 
operands such as LABEL, GOTO, etc, use 1 extra byte 
per character. In a typical mix of instructions, the HP- 
41C can store about 200 lines of program code in the 
default forty-six registers of program space. An HP-41C 
containing four optional expansion-memory modules 
contains over 2.1 K bytes of continuous memory, capable 
of storing an average of over 1300 program steps. 


Programming 
Programming is easier on the HP-41C than on any 
other calculator, You need not be concerned with ad- 


ae = 


OHIO SCIENTIFIC] COMPUTERS 


SAMPLE PRICES: 


dresses or instruction lengths; instead, programs are 
entered on automatically numbered lines, as is done on 
many microcomputer text editors. Lines may be freely in- 
serted or deleted anywhere, with automatic renumbering 
of subsequent lines. Alphabetic labels of up to seven 
characters can be used for tagging the destination of 
branches or for program, subroutine, and function 
names. Also, any number of programs may be resident in 
memory, each uniquely indentified by an alphabetic 
name, Programs can be selectively edited, deleted, or 
entered without affecting other programs. 

Best of all, the key codes displayed by other calculators 
are gone, and are replaced by mnemonic instruction dis- 
plays. For example, if you examine an instruction for 
storing a number into register 15 on the Texas In- 
struments ТІ-59, it is displayed on three separate lines as 
"42", "O1", "OS", where "42" is the TI-59's key code for 
the STO key, On the HP-41C, however, the same opera- 
tion is displayed on a single line as "STO 15". This im- 
provement is analogous to stepping up to assembly- 
language programming from machine-language, an ad- 
vantage that really speeds up program development and 
checkout. 

Two powerful loop-control instructions have been 
added to the function repertoire of the HP-41C: incre- 
ment and skip if greater (ISG), and decrement and skip if 
equal (DSE). These instructions allow a single register to 
serve as a loop counter, increment value, and final value 
simultaneously, by coding the number in the register in 
the form: 


«тата 


where 1111 is the current counter value, fff is the final 
value, and cc is the increment. For example, the BASIC 
loop: 


FOR I = 1 TO 50 STEP 2 


NEXT 1 
is programmed on the HP-41C as: 


1.05002 iiiii —1,fff -050,cc—2 


OUR 


RETAIL PRICE 


CALL NOW > TOLL FREE 


1-800-558-0870 


MASTER CARD e VISA 
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СІР Series 2 BK RAM with 24 x 24 or 48 x 12 character display, sound, 
music & voice, 300 baud modem & printer рогі; expansion to color, 
joyslicks, AC remote & more .. $479 $422 


СІР MF Series 2 Same as above plus 20K RAM; real-time clock, 90K 


mini floppy & more. . 91279 $1126 
630 1/0 Expander Board (add lo CIP or СІР MF] 16 color output, dual 
B axis joystick interface; home security interlace: 16 hne parallel 1/0, 


programmable sound generalor & тоге. . $223 $202 


FARAGHER ASSOCIATES, INC. 


7635 W. BLUEMOUND MILWAUKEE, WI 53213 
HOURS: C.ST. M-F B-6 SAT. 9-1 


Circle 168 on inquiry card. 
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YERSONAL COMPUTERS 


@oppie computer 
Apple II 
personal 

computer. 


16K 
List $1195 
ONLY $989 

32K, List $1395 ..... $1169 
IBK, INT ........... %1259 
ISK IL DRIVE ............. $420 
ibove w/ Controller ....... $505 
AICROSOFT 280/ CPM 

onversion For Apple tl ... ONLY $299 
APPLE Il 

n CRU So $2998 


CENTRONICS PRINTER INTERFACE 
ascal Language Systemiist $495 $420 
entronics 


rinter Card lst $225 ............. $191 
ligh Speed 
rinter Interface $195 ............ $165 


COMPLETE LINE OF 
CALIFORNIA COMPUTERS 
Interface cards available. 
We also stock the 
DC Hayes Micromodem, 
Mountain Hardware, 
and the SSM combination 
serial/parallel interfaces. 


РС 


609 Butternut St., 
Syracuse, NY 13208 
(315) 475-6800 i 
Prices do not include shipping by UPS. АН 


prices and offers subject to change without 
netice. 


ersonal 
ompater 


5 


ystems 


masie charge 


OWEST PRICES ON 


HEWLETT fol PACKARD 


HP-85A ONLY $2795 


HP-85 ACCESSORIES 


5-14” Dual Master 


Disc Drive List £2500 ..... $2125 
5-14” Single Master 

Disc Drive list $1500 ..... $1275 
HP 7225A 


Graphics Plotter List $2050. $1845 


HP-85 16K 
Memory Module List $395 . $355 


HP-85 Application Pacs 
Standard List $95 ........... $85 


Serial (RS-232C) 
Interface Module List $395 9355 


GPIO 
Interface Module List $495 $445 
IMAGINE A CALCULATOR 
YOU CAN CUSTOMIZE. 
IT’S HERE—THE HP-41C. 


HP-41C 


ONLY $244.95 
(ӘДСАІСІ) LATORS: 


HP-32E Scientific w/ Statisties — 53.95 

HP-33C Scientific Programmable 99.95 

HP-34C Advanced Scientific 
Programmable ... . — 123.95 


HP-37E Business Calculator 58.95 
НР-67 Handheld Fully Advanced 
Pregrammable Scientific far 
Business & Engineering 298.95 


НР-97 Desktop w/ Built-in Printer. 579.95 
Circle 169 on inquiry card. 


TEXAS INSTRUMENTS 


INCORPORATED 


ТІ-99/2. 


home computer 


теуі. 05 Y а ә 
үлы. "ч ш | 
Teeth | 


— е 


CALL FOR PRICE 


Commodore Pet 
CALL FOR PRICE 


PRINTERS FOR 
ALL COMPUTERS 


PERSONAL 
Ж. COMPUTER 
ATAR SYSTEMS 


A Ware Communicalarane 


coni List $1080 
ATARI* 800™ 
PERSONAL $849 
COMPUTER SYSTEM. 
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\ 


АТАЙ!" 810 DISC DRIVE 

List 5699.95......... $589 
ATARI? 

B20'M Printer, List $599.95. . . • $499 
Atari® 400 List $630... -$499 


ТОМЕ VALUE —* 0 1 2 3 


Figure 1: Musical notes on the HP-41C. The ТОМЕ function on the HP-41C produces one of ten musical notes that roughly corres- 


pond to the notes presented in this figure. 


SIO 01 Store the loop-control number in 
register 01 


LBL "TOPLOOP" Тор of loop label 


ISG 01 Increment register 01 by 2, skip 
next line if greater than 50 


GTO "TOPLOOP" Otherwise, repeat this loop 


каша 


each pass until 51 is reached; the СТО is then skipped 
and the loop is exited at the bottom. 

А full complement of indirect operations (including in- 
direct subroutine calls) and register arithmetic are sup- 
ported. Subroutines may be nested up to 6 levels deep. 
Ten different compare operations are available, including 
a test for character string equality. Fifty-five flags are 
provided, some of which are predefined for controlling 
calculator functions such as display format, mode of 
operation, etc. 

There are eleven user-defined flags, five of which have 
built-in status annunciators on the display. I found the 
flags with annunciators useful for monitoring program 
execution during debugging. Since running programs 
have complete control over the display format, it is easy 
to display several labeled numeric values on the display 
at the same time. User-defined prompts for data entry are 
also easily programmed. In fact, an executing program 
can even turn the calculator off. 


Error Detection 

When a running program encounters an error condi- 
tion, the calculator displays an English error message. 
Dividing by 0, for instance, produces the diagnostic 
"OUT OF RANGE". If you depress the PROG key, the 
display will show the exact line number and instruction 
that caused the error, If desired, a flag can be set to ignore 
errors, or errors can be detected under program control 
for user-specified recovery. 

Besides flags for various error conditions, there are 
flags that detect whether the data entered is numeric or 
alphabetic in nature. Since these flags are set only if data 
is entered, they can be used in conjunction with the 
PAUSE function to poll the keyboard during program ex- 
ecution to see if a key has been depressed. The PAUSE in- 
struction activates the keyboard for about 1 second, after 
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which normal execution resumes. The data entry flags 
can be tested to see if any keys were depressed during a 
pause; if so, the corresponding key indentifications, 
which are stored in the display register, are available to 
the program. This feature facilitates the programming of 
games with real-time user responses. 


Let the Music Play 

The calculator can produce ten different audible tones 
under keyboard or program control. I found the volume 
level of the tones a little too low for my taste; it is barely 
audible in a noisy office. After successfully programming 
"Mary Had a Little Lamb," I decided to tabulate which 
musical notes are actually provided; the results are 
presented in figure 1, Those with perfect pitch may find 
the error in the frequencies of the notes a little annoying, 
but the tones are close enough to produce recognizable 
music. 


Documentation 

One of life's little pleasures is reading Hewlett-Packard 
documentation, which is among the best in the industry. 
It took me three evenings to finish the entire 268-page 
HP-41C Owner's Handbook, working each example pro- 
gram as I read. For me, the manual struck just the right 
balance between simplicity and comprehensiveness. My 
only complaint is that the text does not always make 
clear which functions are available on the keyboard and 
which must be spelled out. For instance, I spent several 
minutes fruitlessly searching for the multiple-line-delete 
(DEL) function shown in the example on page 138 as a 
key, only to conclude that it must be accessed by depress- 


ing: 
XEQ ALPHA D E Т ALPHA 


A second manual, HP-41C Standard Applications 
Handbook, gives ten sample programs ranging from 
hexadecimal conversions to a blackjack game. These pro- 
grams detail a wealth of programming techniques in- 
cluding random-number generation, character-string con- 
catenation and substring extraction, display formatting, 
table lookup, etc. In addition, a year's tree membership 
to Keynotes, the HP calculator newsletter, is included 
with your purchase. 

Membership in a user's library group is available on a 
subscription basis for $20 per year. This subscription en- 
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SPECIFICATION QUAY 500 |HORIZON-2-32K-D 


Direct Memory Access (DMA) No 
CP/M? disk operating system Optional 
$2995. | 593.095. 


SPECIFICATIONS | QUAY 520 | IHORIZON-2-32K-Q 
Disk drive type Quad density 
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Unit Price 


The QUAY 500 offers technical superiority— availability — а $2,500 price! 


CP М” is a registered trademark of Digital Research 
Horizon 15 а registered trademark of North Star Computers, inc. 
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Photo 2: The HP-41C and accessories. Clockwise from top are: 
the 82143A peripheral printer, a key overlay (for use when 
redefining key functions), the HP-41C with the 82104A plug-in 
card reader, two magnetic cards, and three read-only-memory 
application packs. In the center is the 82153A bar-code wand, 
which is used to read software printed in the form of bar codes. 
(Photo courtesy of Hewlett-Packard.) 


6809 3-100 ӘШБ” 
SINGLE BOARD COMPUTER 


B^ MEETS І.Е.Е.Е. S-100 STANDARD 
o a 10 addressing modes 

Ф « 24indexed sub modes 
" auto increment/decrement 

* constant indexing from PC 


В, 4K/8K/16K ROM е 2K RAM 
ROM /RAM relocatable оп 4K boundary 


* ACIA; PIA; 8080 SIMULATED І/О 


* 20 PARALLEL IZO LINES • 256 I/O PORTS 
ACIA provides Н5-232 lines for asychronous com- 
munications with limited modem control at 8 select- 
able baud rates; 1/0 locatable at any 4K boundary 


P.C. Board & Manual $69.95 
with Monitor $99.95 


ASSEMBLED & TESTED WITH 2K RAM 
& MONITOR $349.50 


adsMON: ADS MONITOR 
Examine and change registers and memory; punch 
and іоаа in Motorola format; user definable inter- 
rupt service and more 
$39.95 in 2716 EPROM 


MasterCharge i VISA Accepted 
Illinois residents add sales tax Add 2.5% for shipping 


Ackerman Digital Systems, Inc. | 
110 N. York Ad., Suite 208, Elmhurst, ІІІ. 60126 (312) 530-8992 
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titles you to a catalog of contributed programs, updates 
to the catalog, and a coupon good for four free programs 
of your choice, distributed on magnetic cards. Additional 
programs are $6 each. You may submit programs to the 
library in return for four free programs from the library. 


Expansion 
One of the most exciting aspects of the HP-41C is the 
array of available peripheral devices, including: 


Фа twenty-four-column thermal printer 

Ө an attachable magnetic card reader/writer 
€ application packs in read-only memory 

€ continuous-mernory expansion modules 

€ bar-code program reader 


Several of these accessories are shown in photo 2. 

The 82143A battery-powered thermal printer produces 
127 characters, including all uppercase and lowercase 
letters, in either single width (twenty-four characters per 
line) or double width (twelve characters per line). (See 
photo 3 for an example of printer output.) In addition, 
user-defined characters may be defined within a 7 by 7 
dot matrix. Simple printer-plots are supported. The 
printer can also be used to trace program execution dur- 
ing debugging. 

The 82104A magnetic card reader is similar to the 
built-in unit on the HP-67 and HP-97 and is compatible 
with cards produced on these machines. Up to sixteen 
registers can be stored on each side of a card; the calcula- 
tor prompts you to enter as many cards as needed. Pro- 
grams, data Flags, and even key reassignments can also be 
saved on the cards. For the security-minded, programs 
can be designated as execute-only, in which case an at- 
tempt to display or alter the program will resuit in the 
display of the message, "PRIVATE." 

Plug-in application packs (useful routines stored in 
read-only memory modules) are available in disciplines 
such as aviation, medicine, surveying, finance, stress 
analysis, etc. Programs in these applications modules can 
be copied into continuous memory, if desired, for 
customizing by the user. 

For large programs, from one to four 82106A con- 
tinuous memory modules may be plugged in to extend 
the built-in memory from the standard 63 to a maximum 
of 319 registers, in 64-register increments, The extended 
memory can be partitioned between program and data 
storage and is continuous, just like the memory supplied 
with the standard HP-41C. 

Ап accessory just recently made available is a wand 
that is used to read bar-codes similar to the kind found on 
most grocery products. This will enable users to load pro- 
grams directly from HP-41C Solution Books to be pub- 
lished by Hewlett-Packard, which will use bar-code list- 
ings of programs to supplement the usual step-by-step 
keystroke listings. Ап HP-41C user with a bar-code wand 
will be able to enter these programs by running the wand 
across the bar-code listing, eliminating the tedium and er- 
ror associated with manually entering a program. 


The Great Calculator Race 

А strong contender for the programmable calculator 
market is the Texas Instruments T1-59, which sells for less 
money than the Hewlett-Packard machine and includes a 


РМС-80 


Level II 16K at $645 


ШІ ИТТИЛИИИИООИЯ ИЗ 


SOFTWARE COMPATIBLE 


- Reads all Level II BASIC tapes 
- Reads all SYSTEM tapes 
- Full range of peripherals 


The PMC-80 is а “work-alike” computer 
to the popular TRS-80' Model I, Level П 
by Tandy, Radio Shack. The PMC-80 has 
16K bytes of RAM and the complete 
Level II 12K BASIC ROM by Microsoft 
that makes it 100% software compatible 
with programs from Radio Shack and 
from the hundreds of other independent 
suppliers. The built-in cassette player 
reads standard Radio Shack programs 
for the TRS-80: 


Sold through computer stores. 


- Video output for monitor and TV 
- Optional FASTLOAD at 8000 baud 
. Optional Upper/Lower case 


The РМС-80 will operate with any of the 
many peripherals Radio Shack and 
other independent vendors have in- 
vented to plug into the TRS-80: Most 
importantly, the Interface Adapter per- 
mits Expansion Interfaces with memory 
expansion to 48K to be added. An 
Expansion Interface will also permit the 
addition of Radio Shack compatible 
014" disks and disk operating systems, 
RS 232, printers, etc. 


"TRS-80 is а registered trademark of Tandy, Radio Shack. 


Personal Micro Computers, Inc. 


475 Ellis Street, Mountain View, СА 94043 
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standard magnetic card reader and larger standard 
memory (960 bytes, as opposed to 441 bytes on a stan- 
dard HP-41C). (Price information for the Hewlett- 
Packard machine is given at the end of this article.) Of 
course, it doesn't have an alphanumeric display or con- 
tinuous memory; still, it is an attractive alternative to the 
HP-41C. 

1 decided to run а small benchmark test to compare 
speed and memory usage on both machines. Conducting 
proper benchmark tests is an involved and time- 
consuming process. Instead, I settled for one represen- 
tative test that should be adequate for at least rough com- 
parison, І programmed both the НР-41С and the TI-59 to 
compute the present value of a bond with "periodic 


coupons," as given by the formula: 
М 
Р«ГУХа-Ү)-ыМа-үу” 
Г=1 
where: 
P = present value 
I = coupon value 
М = number of periods 
M = maturity value 
Y - yield rate, in percent 


I picked this example because it requires a mix of 
arithmetic, looping, and register operations; I intuitively 
felt that this mixture is representative of the operations 
performed in many of the problems suitable for pocket 
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LUGGAGE MATERIAL WITH SADDLE STITCHING WILL ACCOMMODATE 
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EQUIPMENT FROM CASE SIMPLY REMOVE LID, CONNECT POWER AND 
OPERATE LID CAN BE REPLACED AND LOCKED FOR SECURITY АМО 
PROTECTION WITHOUT DISCONNECTING CABLES FULLY TESTED 


© АР1015 Appie and Single Disk Drive.. 

@ AP102D Apple and Double Disk Drive .. 

@ AP103M Apple, 9 inch Monitor and Double Drive... 

| ® RS201 TRS-80, Expansion Uni! and Double Drive .. 
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© P401 Paper Tiger Printer. erento 99 
© P402 Line Printer І!-Сепітопісе 730 
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calculators. I programmed both calculators in the same 
manner, deliberately trying to avoid "trick" program- 
ming but taking advantage of each machine's strengths 
where possible (such as short-form addressing on the 
TI-59 and stack manipulation on the HP-41C). 

The programs for the НР-41С and the ТІ-59 are in 
listings 1 and 2, respectively. Although I expected the 
HP-41C to run slower since it uses ultra-low-power 
technology, both calculators took about the same 
amount of time to execute the benchmark. The HP-41C 
program uses less memory space, but of course it has 
only about half as much memory available in its standard 
configuration. 


Listing 1: HP-41C benchmark program to calculate the present 
value of a bond with "periodic coupons." This problem, 
described in the text, was used as a benchmark program against 
the Texas Instruments ТІ-59 because it uses both arithmetic 
calculations and program looping. The TI-59 benchmark pro- 
gram 15 given in listing 2, and the results of the comparison are 
given in table 1. 

HP-41C program steps often consist of multiple keystrokes; 
each step is shown in this listing as it appears in the calculator's 
display after entry. with one exception: characters entered in 
alphabetic mode on the calculator are shown here enclosed in 
quotes. On the calculator's display the quotes do not appear, 
but the characters are preceded by a superscript "T". 


REGISTERS 


M, maturity value 

М, number of periods 
and J, loop index 

І, coupon value 

l + Y, where Y is yield 
rate as decimal fraction 


Эш) оу) 


- 


LINE PROGRAM STEP COMMENTS 


01 LBL "BOND" 


02 ЕХ2 Set dollars and cents format 

03 STOO) SAVE M in 01 

04 STOP Input N 

05 STO 02 Save N in reg 02 

06 STOP Input J 

02 STOO3 Save I in reg 03 

08 STOP Input Y 

09 100 

Т / Convert to decimal fraction 
| 

12 + 

13 STO 04 Save (1 + Y) in reg 04 

14 ВСІ 02 

iS CHS 

16 Y¥/X 4 үу" 

17 НСІ. 01 

18 M*(] + үу" 

19 0 ІпіНаНге sum to 0 

20 LBLOI Top of summation loop 

21 RCL 04 (1 + Ү) 

22 RCLQ2 ] 

23  CHS -] 

24 Ү/Х (1 + Y)" 

25 + New summation 

26 DSE 02 Je J- 1... 

7 ТОО .. Until J = 0 

28 ACL 03 Then recall I 

28 Times summation 

30 + Plus second term - result, P 

ЗІ END 


TO ORDER CALL (212) 687-5000 - 
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Listing 2: Texas Instruments ТІ-59 benchmark program to 
calculate the present value of a bond with "periodic coupons." 
The results of the comparison with the HP-41C are given in 
table 1. 


REGISTERS 
R, M, maturity value 
R, N, number of periods, 
and J, loop index 
R, I, coupon value 
R, 1 + Y, where Y is yield 
rate as decimal fraction 
Н, scratch register for 
summation 
DISPLAY KEY 
LINE CODE ENTRY COMMENTS 
000 76 LBL 
001 11 А 
002 58 FIX Sel dollars and cents format 
003 02 2 
004 42 STO 
005 01 1 Save M in reg 01 
006 91 Ң/5 Input М 
007 42 STO 
008 02 2 Save М in reg 02 
009 91 R/S Input I 
010 42 STO 
011 03 3 Save I in reg 03 
012 91 R/S Input Y 
013 55 / 
014 01 1 Convert to decimal fraction 
015 00 Q 
016 00 0 
017 85 + 
018 01 1 
019 95 = 
020 A2 STO 
021 04 4 Save (1 + Y) in reg 04 
022 45 T (1+ Үр“... 
023 43 RCL 
024 02 2 
025 94 +j- 
026 65 х 
027 43 НСІ, 
028 01 1 
029 95 = 
030 42 STO 
031 05 5 Save M*(] + YY" 
032 25 CLR 
033 42 STO 
034 06 6 
935 16 LBL 
036 44 SUM Top of summation loop 
037 43 RCL 
038 (М 4 
039 45 Же 
040 43 ЕСІ, 
041 02 2 
042 94 +i- =] 
043 95 - (1 + Yy” 
044 44 SUM New summation 
045 06 6 
046 27 DSZ I=] = 1... 
047 02 2 
048 44 SUM Шан J = Q 
049 43 ЕСІ. 
050 03 Then recall I 
Q51 48 PRD 
052 06 6 Times summation 
Q53 43 RCL 
054 05 5 2nd term 
055 85 4 
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056 43 RCL 

087 06 6 Plus first term... 
058 95 = Result is P 

058 81 Ң/5 

060 00 


А subjective conclusion I drew after programming 
both calculators is that the HP-41C is much easier to pro- 
gram and debug because of its line-oriented, mnemonic 
display. The results of this comparison are given in table 


Sample Program: Codebreaker 

Because І am a games enthusiast, I decided to write a 
game program as an example of an HP-41C program. І 
programmed a variation of the popular "codebreaker" 
type games, where the calculator generates a random 
code and the player attempts to guess the code. The 
flowchart for this program is given in figure 2. 

To begin, the player first decides on the number of 
digits for the code, from three to five digits. Assume that 
a three-digit game is chosen. The calculator will then 
secretly pick a three-digit number with no two digits the 
same, The user then enters a three-digit guess. 

After evaluating the guess, the calculator displays the 
number of digits that are exactly right and the number of 
digits that exist in the true code but are not in the proper 
position. For example, if the secret code is 108 and 802 is 
the guess, the display will show: 


802 RT:1 MP:1 


indicating one entirely right (RT) digit (the 0) and one 

misplaced (MP) digit (the 8). 
The user continues guessing until the correct answer is 
Text continued on page 258 


ТІ-59 НР-41С 


Number of data registers used 5 4 
Program size (as displayed) 59 lines 31 lines 
Program size (internal representation) 59 steps 41 bytes 
/960 69/441 (69/2233) 


Total memory used/total memory 99 
Percentage of total memory used 10.3 15.6 (3.0) 
Execution time, seconds 43 37 


Benchmark equation programmed: 


Р=1 $ (+ YF e Ma + Yr 
Шақ 

Data used: 

M = 20,000. М = 50, 1 = 1400, Y = 8% 


Answer P = 17,533.30 


Table 1: Results of the HP-41C/TI-59 benchmark. The pro- 
grams of listings 1 and 2 are the basis of the data given 
above. The difference between the two program-size figures 
for the HP-41C is due to the fact that it combines several pro- 
gram steps into an assembly-language-like instruction when 
displaying it. The figures in parentheses refer to the HP-41C 
filled with its maximum amount of memory; the figures just 
before them refer to the HP-41C as purchased. 
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Affordable Compulers 
3400 ЕЈ Camino Ваа! 
Santa Clara 249-4221 
Bail Controls 

270 Prospect Onve 

San Fialae! 

454-4782 А 9024-7068 
Computeriand Corp 
14400 Catalina St 

бап Leandro 865-9363 


Compuler Store of San Leandro 
701 MecAdhur Blvd 
San Leandro 569-4174 


Cybermiic Data. Systems 
1618 Inglis Lane 
San Jose 925-6354 


Digital Celi 
80 Wean! EI Camino Rea! 
Mountain View 961-2670 


EFiecinc Brasn 
3038 No Coder Avenue 
Fresno 227-8479 


Electrolabs 

920 Ernarson Avenue 

Palo Alto 

321-5605 А 321-5501 
Evergreen Business Services 
3365 B 5 White Road 

San Josa 274-8717 


ісіп Microsystems 
5532 Pennsylvania Blvd 
Concord 649-5841 


Microage Compuler Store 
2065 B E! Camino Real West 
Mountain View 


РСЕ Electronics 

4782 Dewey Onve 

Far Oaks 966-2208 
Precision Computer Systems 
1737 N ist Suta 580 

San Jose 279-8226 

Suppon Systems 

1157 Chess Dri»e Suite G 
Foster Сиу 349-2340 


5. CALIFORNIA 


Action Computer Enterprise 
55 W Del Mar Віма 

Pasadena 793-2440 
Advanced Computer Products 
1370 B Eas! Edinger 

Santa Ana 558-8813 

Applied Processor Laboralanes 
11808 So Pramea Ave 
Hawthorne 676-8940 

Aster intemationg! Company 
5676 Francis Ave 

Chino 284-0561 


Bus М Bytes 

679 D So Slate College Blvd 
Fuitertón 879-6386 

Brown Dog Engineering 

PO Boa 427 

Lomia 326-8482 

Byte Shop 

123 E Torba Linda Blvd 
Placentia 524-5380 


Byte Shop 
8038 Claremont Mese Blvd 
San Dago 565-8006 


Byte Shop 
14300 Beach Blvd. 
Westminster 894-9131 


Cal Blu Corporanon 
350 S. Figueroa St. бие 298 
Los Angeles 625-0573 
Richard Chew 

2020 Crown Circle 

La Verna 596-3480 
Tha Computer Cantar 
&205 Ronson Rd 

San Owego 292-5302 
Computer World 

B791 Wesiminster Ave 
Wasiminster 898-8330 
Computer World 

3808 West Verdugo Ave 
Burbank 848-5521 
Computer World 

5848 Sepulveda Біугі 
Van Nuys 

786-7411 & 786-2199 
Computer Galaxy 
14112 San Antonio 
Norwalk 863-8008 


Compulanend 

4233 Convoy 51 

San Diego 560-9912 
Computer Sys & Applications 
PO Box 8340 

Orangea 632-1226 

Data Vectar Corporation 
2412 М Keystone SI 

Burbank 842-2865 


Dynatroa International! Company 
18210 Shannan Way 

Reseda 881-8700 

EOP Management 

5465 Lake Murray Blvd #0 

La Mesa 462-5400 


Electronic Supply 
2486 3d St 

Riverside 767-9220 
Formula lnternalronai 
12603 Crenshaw Blyd 
Hawthorna 973-1921 


Franklin System/IC S 
8000 Mason Ave 
Chaisworth 998-7300 
Futra Co 

3447 Torrance Bhd. 
Torranca 370-1589 
Hobbyworld Electronics 
19511 Business Canter Dr 
Monhndge 886-9200 


Internalons! Scientific USA lac 
17971 Skypark Circle Suite F 
ining 549-2112 


Jade Computer Producis 
13440 5 Hawthorne Bled 
Hawthorns 973-7330 

L Electronics 

410 Ball Ava 

Santa Ana 557-8796 


Micro Da Sys 

PO Вох 3605) 

Los Angeles 731-0876 
МС Computers 

2008 Wilshire Blvd 

Sania Monica 535-3006 
Q 1. Computers 

15818 Hawthorne Blvd 
Lawndale 370-4842 


Sunshine Computer Co Inc 
20710 5 Leapwood Ave 
Carson 327-2118 


WEH Computer Systems 

8481 Grace Circle 

Huntingion Beach 964-4425 
COLORADO 

Byte Shap 

Заба Sovlh Acome 51 

Englewood 761-6232 

Computer Technology 

6311 N Federal Bivd 

Denver 427-4438 
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CONNECTICUT 


Ойісе бағасәз of Hamdan Inc. 
965 Снуъ Ava. 
Hamden 624-8817 


FLORIDA 


Data Technology Associales inc 
10445 SW 70th Ауа 
Mam 667-3410 
Microcompuler Technology Inc. 
1549 w Brandon Blvd 
Brandon 685-6714 
Quaray Devices 
1033 МЕ Bih Ave 
Ge&nswlle 373-7959 

GEORGIA 


Advanced Computer Technology 
5540 Roswell Rd 
Atlanta 255-8084 


Electromagnetic Sciences Inc 
125 Technology Park 
Norcross 448-5770 
H&L Electronics 
5144 Рввсһігәе Ad 
Atlanta 455-0625 
HAWAII 
Калаїши Komputing 
47-500 Kam 
Kengohe 239-7332 
Mahalo Microsyslems Lid 
355 Royal Намалап Ave 
Honolulu 922-2152 
дате! 
2448 Sonoma St 
Honolulu 521-1070 
ILLINOIS 
Bies Systems inc 
7037 Wesi North Ave 
Oak Perk 386-3323 
Lithpute Computer Mari 
4446 Oakton St 
Skokie 674-1383 
Майды Microcompulers Inc 
708 S Main SI 
Lombard 495-9689 
Wilcox Enlerpnses 
25 W 178 39th St 
Naperville 420-8601 
INDIANA 
Computer Consulting Services 
1028 M lings St 
Indianapols 638-5330 
Data Domain 
221 Weal Doods 
Bloomington 334-3607 
Оона! Supply 
817 Agalhona Or 
Evansvtiig 965-3677 
Digital Technology 
10 M ач 
Lafayette 422-2548 


The Home Computer Canter 
2115 East G2r«d 51 
Indianapolis 251-6800 
Smith Computer Systems 
530 Perce Ave 
Dyer 322-5481 
LOUISIANA 
Great Southern Computer Systems 
815 Talbot 
Truibodaux 445-8432 
MARYLAND 
Computers Etc 
1ЗА Allagheny Ауа 
Towson 296-0520 
MASSACHUSETTS 
The Computer Mart inc 
1395 Мап St Route 117 at 128 
Waltham 899-4640 
Compuler Shop 
288 Мопісік St 
Camhndge 661-2670 
Scrantihe Consulting Services 
4 Lovell Road 
Weterlown 925-4046 
MICHIGAN 
Amegrncan Computer Center Inc 
4132 N Woodward 
Ноуві Oak 548-2870 


Compuler Man inc. 
550 W t4 Mila Road 
Clawaon 288-0040 


GAW Computertronics 
37727 Amrhein Rd. 
Livonia 484-0441 
Jepsan 

4180 44th Street 5 E 
Grand R&pds 698-8700 


MINNESOTA 
Microage Computer Store 
АҘ South 10th 
Minneapos 
NEW JEASEY 
Computer Emporium 
Bidg 103 Avenues of Commerce 
Charry НШІ 687-7555 
Compuler Mart ol NJ ine 
501 Route 27 
ізана 2823-0600 
Computer Systems International 
538 Durie Ave 
Closier 767-7510 
5-100 Inc 
7T White Рі 
Clark 382-1318 
NEW YORK 
Computer Shop о! Syracusa Inc 
3470 Ene &ivd. East 
Dewit! 637-6208 
Management Computer Systems 
86-16 Santiago S. 
Holhs 479-7783 
Mint Micra Mart 
1618 James 
Syracuse 422-4467 
Owens Associates 
12 Schubert Si 
Staten Island 
448-6283 А 448-6208 
NORTH CAROLINA 
Amencan Square Computers 
Rt 1 Box 56 Kivett Опуе 
Jamesiown 889-4577 
Byte Shop of Вакно 
1213 Hillsborough Si 
Relegh 833-0210 
Computer Sharing Inc 
273 Haywood 51 
Ashwilla 253-2364 
Ogaa! Dynamics Corp 
1118 Clement Ave 
Charlatta 374-1527 
Southern Digital Systams Inc 
Vernon Park Май Sue B6A 
Kinston 527-4891 
OHIO 
Сихаплай Compuler Store 
11711 Poncaton Pike 
Cincinnati 671-6440 
Computerand of Cleveland 
1288 Som Center Road 
Mayfield Heights 461-1200 
Computer Man 
6310 Linworth Road 
Columbus 846-2966 
Digital Automaton Associates Inc 
735 Haskins Ad 
Bowling Green 352-6977 
Ohio Microcomputer Specialist 
1204 Ww Broad St. 
Columbus 275-0464 
Quasar Data Products 
3501 Lakeview Blvd 
Stow 778-8387 
Sarmice Speciahat 
1279 Мо Prospect! 
Oberlin 774-1041 
Tec Mar Inc 
23414 Greenlawn Ave 
Beechwood 382-7599 


OREGON 
Byte Shop Beaverton 
3482 5 W Cedar Hills Blvd 
Geaverton 223-2496 


PENNSYLVANIA 


Ene Computer Company 
1253 W 8th St. 
Ene 454-7852 


Ж 
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Marketline Systems Inc 

2337 Philmont Ave 

Huntingdon Valley 947-6670 
TEXAS 

Computer Technology Associates 

5812 Cromo Drive Sute 102 

Ei Paso 581-3500 А 581-5400 

Houston Computer Mart 

8028 Gulf Freeway 

Houston 649-4188 

Integrated Data Systems 

6002 Cerntos 

Houston 729-9160 

The К.А Computer Store 

9090 Stemmans Fwy 

Dalles 634-2667 


Macrobyte Abacus 

2212 Crawford 

Houston 757-1128 

The Micro Store 

534 5 Central Expressway 

Richardson 231-7096 

Morthwes! Datacomm 

1174 Commerce Orive 

Richardson 6659-1816 

Redio Hul 

201 Lockwood 

Dallas 324-2829 

Ribagital Electronic Co 

200 W Seventh SI Suila 2812 

Fon wonh 336-0777 

Young Electronic Service 

ВОВ Р Brothers Blvd 

Collega Stalon 693-2462 

VIRGINIA 

Computers Pius 

8120 Franconia Ad 

Alexandria 971-1997 

Tne Home Computer Center 

12588 Warwnck Blvd 

Newport News 827-3917 
WASHINGTON 


Innovative Computing 

1135 Lake 51 Soulh Suita 246 

Kirkland 827-0731 

Olympic Computers 

418 5 Lincoln 

Pon Angeles 457-3315 
WEST VIRGINIA 


Associated Computer Consuhanis 

1332 Finewew Dnve 

Оѕада 599-2319 

The Computer Corner inc 

22 Beechurst Ava 

Morgantown 283-5121 
WISCONSIN 

Byte Shop of Miwaukeo 

5019 W Layton Ave 

Greentisid 281-7004 

ОМА Inc. 

545 Masdow Lane 

Sheboygan Falls 467-6006 

Magic Lantern Computars 

3313 University Ave 

Madison 233-2026 
OUTSIDE U.S. 

Bytroms Microcomputer Lid 

B3 Weal Street 

Farnham Surrey 

GU97 N England 

Canadian Microcompuler 

Sys Assoc Lid 

1388 Main Бігре! 

Smithers 

ВС Canada AY 2NO 

604 847-4838 

Compax 

2 бегіз Vey; 

2300 Copenhagen. Denmark 

01-520494 

Compuler Centre 

9 De-La-Becha Street 

Swansea 

South Wales SA! 3EX 

0792 460023 


Мис rotoards 

1-7-1- 1003 Saiwa: - Cho 
Chiba Сиу 

Japan 260 

0427 (47] 3081 


INPUT 
DESIRED 


NUMBER 
DIGITS, F 


(INITIALIZE 
LOOP 


INITIALIZE 


INPUT NEW 
GUESS AND 
VALIDATE 


INITIALIZE 
LOOP 


Figure 2: Flowchart for the HP-41C Codebreaker game. Listing 3 gives the HP-41C keystrokes for the equivalent program. 
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COMPARE NEXT 
80655 DIGIT 


CORRESPONDING 
ACTUAL DIGIT 


INCREMENT 
ТЕЗ # RIGHT 
COUNT, RT 


YES 
YES DISPLAY 
GUESS, 
ЖОҒ GUESSES 
NO 


INITIALIZE 
LOOP 


GET NEXT 
GUESS DIGIT, 
D 


GET NEXT 
ACTUAL 
OIGIT, А 


YES INCREMENT 
# MISPLACED 


DIGITS, MP 


CORRECT FOR 
DUPLICATIONS; 
MP a MP-RT 


DISPLAY 
GUES 


RT, MP 


= س س ا 


A MCGRAW-HILL PUBLICATION 


Honom puting 


САМОЕ TO ا‎ Л 


GETTING STA 


Also... 


A PERSONAL 

COMPUTER DIRECTORY 

COYA PUTER CLUBS: 

WHO MEEDE THEM? mad, ے‎ Р 
= 


do erue із rise re пе 


1980's (Some are already here). 
onComputing™ explains in nontechnical 
language what personal computers are, 
how they work, and how you can use 
thern at home, for fun and profit. 


Don' let the personal computer 
explosion catch you off guard. Know 


Are you prepared for the explosive 
transformation? Right in your own 
home? Electronic mail. Personalized ғ: 
investment analysis. Foreign language 
tutorial. Home energy management. 

Robots. Computer music. Secretarial 

service. Diet and menu planning. And 
UPS, TOOLE TRUE what's happening and help make it 
onComputing™ the new McGraw-Hill happen! Prepare now for the exciting 
quarterly, prepares you for the future with a subscription to 
enormous changes coming during the onComputing™! 


Call Toll-Free Start your 
800-258-5485 QE subscription today 
Y Recep hae» sn 


DOMESTIC subscription rate: 

D US. 1 үт. (4 issues) @ 58 50 Г] Canada & Mexico, ! yr. (4 issues) @ 510.00 
FOREIGN (to expedite service, please emit in U.S. funds drawn on a U.S. bank) 

21 Europe (and all other countries, except above), 1 yr. @ $12.00 — surface delivery. 


О ВШ Visa O Bill Master Charge Û Bill me (North America only) 


Card Number Expiration 
Signature Name (please print) 
Sree Apartment Number 


"Huis$$0201d о) 5ңәом go мор aseajd 


Chy oe eee Code 7BCO 
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Available 


systems, 


inc. 


* Quantity Discounts 


* 90-day Warranty 


е Ask about our unique 
“Guaranteed Custom 


Programming” 
ZENITH DATA SYSTEMS LIST OUR PRICE 

289 MICROCOMPUTER SYSTEM ....... $2 895 $2 495 

48KB Memory 

218 Video Terminal (24 x 80) 

2 Serial ELA ports 

Single 5" Diskette Drive 
219 Smart Video Terminal .... SPECIAL.. $ 950 $ 795 

24 lines x 80 col 

Reverse Video 

Numeric keypad 
HDOS Operating System (with BASIC). ... $ 150 $ 145 
Miosesolt Ваніс-......................... $ 150 $ 145 
Word Processing for 289 System.......... $ 395 $ 375 
Dual 5" Diskette Drive for 289 System .... $1,195 $ 1,095 


To Order: Send Check or Money Order to: PK Systems, Inc., 113 North 
Center, Bloomington, IL 61701. Allow two weeks for personal checks to 
clear. For COD Orders, add 5% for handling and service charge. Rush 


orders, add $50.00 


Shipping. Freight collect, FOB Bloomington. We ship UPS, air freight, or 


motor freight. 


PK Systems is an Authorized Dealer and Zenith 
Service Center. data systems 
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Introducinsa 
the 


821438 
THE НР-41С"- 


WHISPER QUIET PRINTER. 


КЕҰ FEATURES 


127 STANDARD CHARACTERS 


SINGLE MIDTH 
DOUBLE WIDTH 
UPPER CRSE 

lower case 


SPECIAL CHARACTER 
CRPRBILITIES 


Photo 3: Sample thermal printer output. The 82143A peripheral 
printer is capable of printing both uppercase and lowercase 
letters, as well as numbers, symbols, and user-defined special 
characters, all in two print densities. The printer can also be 
used for program tracing or equation plotting. (Print sample 
courtesy of Hewlett-Packard.) 


Text continued from page 254: 

obtained; the number of guesses made is then displayed 
and the game is over. Since the game displays results 
from only the most recent guess, pencil and paper are 
good accessories for keeping track of previous guesses 
and results. 


Examining the Program 

Several interesting capabilities of the HP-41C are ex- 
plored in this program (see listing 3). Line 02 places a text 
string into the alphanumeric display register, which holds 
from zero to twenty-four characters. Line 03 causes the 
register's prompting message to be displayed and halts For 
user input. Lines 04 thru 11 validate the user input and 
save the desired number of digits, P, in register O0. 

Lines 12 and 13 initialize the display format as integer 
only with no decimal point displayed. Lines 14 thru 16 
tell the player how many random digits will be picked. 
Line 17 is a call to subroutine RDIG, which returns a ran- 
dom digit, 0 to 9; 1 used the random-number generator 
described in the HP-41C Standard Applications Hana- 
book. 


Text continued on page 262 


QUALITY 


The attractive, durable 88G casework is 
formed from impact-resistant, flame- 
retardant Styron. Microprocessor con- 
trolled stepper motors provide precision 
control over print head and paper 
positioning. Computer quality tractors 
position paper for readability and are 
fully adjustable to accommodate varying 
paper widths. 


MICROPROCESSOR 
CONTROLLED INTERFACE 


The microprocessor array provides the 
intelligence for a dual R5232 serial 

and a Centronics* type parallel interface. 
Both inputs are fully buffered to allow 
the 88G to receive data and print 
simultaneously. A 1K character buffer is 
standard with a 2K buffer available as 
an option. 


The short line thruput of the 88G has 
been increased by incorporation of a 
Quick Cancel feature that fully utilizes 
the bidirectional/unidirectional printing 
capabilities. Built-in diagnostic and 
self-test capabilities allow the user to 
easily pinpoint system problems and 

à Power On confidence 


test verifies — 


operational status of = ж 


the printer each 
time power is applied. 


% oOo 


-a 


VERSATILITY 


The 88G prints a fuli upper and lower 
сазе 96 character ASCII set with a crisp, 
clear ?х? matrix іп 80, 96, or 132 column 
formats. For text processing and 
correspondence applications, an 11x7, 
80 column serif style matrix can be 
selected by switch or software command. 
The dual tractor/pressure-feed paper 
drive system allows the user to choose 
either pin-feed, roll, or single sheet 
papers up to 9.5 inches wide. 


Complete forms control allows the 

88G to be quickly configured for printing 
single or multiple-ply invoices, purchase 
orders, checks, or any type of preprinted 
form. Optional paper roll holders and 
single sheet Feeders can be quickly 
attached. 


The wide use range of the 88G makes 
it the perfect companion for business 
systems, data processing, RO teleprinter 
and terminal printer applications. 


GRAPHICS 


А high-resolution, dot-addressable 
graphics option can be added for appli- 
cations requiring plotting, printing of 
screen graphics, drawings, illustrations, 
etc. Single dot print resolution greatly 
extends the usefulness of the graphics 
capability. Selection of one of the 

four horizontal dot densities available 
customizes the graphic printout, and 
alphanumerics can easily be included 
for titling of graphs and illustrations. 


&Cenbronics is 4 registered trademark ef the Centrums Data Computer Corp 
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LONG LIFE 
RIBBON CARTRIDGE 


Ribbon difficulties are minimized 
through use of a continuous loop cart- 
ridge with a five million character life. 
It is easily changed without opening 
the case, and without any complicated 
or messy threading operations. 


PRICE 


Every detail is directed toward providing 
a heavy-duty, commercial quality 
printer for only $749.00. No other printer 
on the market today can provide its 
quality, features and performance at 

a comparable price. The 88G is ап 
obvious industry leader. 
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Micro Peripherals, Inc. 
2099 West 2200 South 
Salt Lake City, Utah 84119 
Phone (801) 973-6053 


Listing 3: HP-41C Codebreaker game program. This program chooses a random 3- to 5-digit number with nonrepeating digits and 
gives the player clues about the code, based on the player's guesses. This listing uses the same conventions as listing 1. 


REGISTERS 


R, Number of digits (positions) to play, P, 3 = P = 5 

R, First digit of actual code number 

R, Second digit of actual code number 

Н, Third digit of actual code number 

Н, Optional fourth digit of actual code number 

Н, Optional fifth digit of actual code number 

R, Current user guess, normalized to O.ddddd format 

R, Scratch for loop control 

R, Scratch for indirect register access, loop contral 

BH, Number of exactly right (RT) digits in current user guess 
R,, Number of misplaced (MP) digits in current user quess 
Н,, Seed for random number generator 

R,, Count of number of guesses made by user 


LINE PROGRAM STEP COMMENTS 


01 
02 
03 
04 
05 


LBL "MM" Program name 

"NO. DIGITS?" 

PROMPT Prompt user to enter no. of digils, 3 to 5 
STO 00 Save P places requested 

3 

Х>Ү? 

GTO "MM" If less than 3 places, re-prompt 
RDN 

9 

X<Y? 

GTO "MM" If P greater than 5, re-prompt 

FIX 0 Show no fractional part in display 
CF 28 Suppress display of decimal point 
"IM PICKING ” 

ARCL 00 

AVIEW Tell user how many random digits 
AEQ "RDIG" Gel first random digit, 0 to 9 
RCL 00 Hecall no. of places, P, 3to 5 
1000 

/ 

] 

+ 

STO 07 Set up loop control in form 1.00P 
LBL 0] 

RDN 

STO IND 07 Store new digit in array 

LBL 02 

XEQ "RDIG" Get candidate random digit, 0 іо 9 
RCL 07 

INT 

STO 08 Last position filled 

LBL 03 

RDN Recall candidate 

RCL IND 08 Recall existing digit 

XzY? lf candidate is same as existing digit... 
GTO 02 . .ihen go get a dilferent random digit 
DSE 08 Else check next existing digit... 
GTO 03 чп! all existing digits checked 
ISG 07 Then til] next position with candidate... 
GTO 01 ...until all P positions lilled 

0 

STO 12 Initialize count of quesses made 
“GUESS?” 

LBL 04 

PROMPT Get P-digit user quess 

10 

ЕСІ. 00 

Y/R 10° 

Хе =Y? If guess greater than P digits... 
GTO 04 «Көп go get legal guess 

/ Else normalize valid quess 
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STO 06 

0 

5ТО 09 
STO 10 

l 

ST + 12 
RCL 00 
STO 07 

LBL 05 

RCL IND 07 
XEQ "GDIG" 
Xse Y? 

GTO 06 

l 

ST + 09 
LBL 06 

DSE 07 
GTO 05 
RCL 09 
RCL 00 
X=Y? 

GTO 14 
STO 07 
LBL 07 

RCL 00 
STO 08 
XEQ “CS DIG" 
ENTER 
LBL 08 
RDN 

RCL IND 08 
Xz? 

GTO 09 

| 

ST + 10 
LBL 09 

DSE 08 
GTO 08 
DSE 07 
СТО 07 
RCL 09 
ST- 10 
AEQ "SHOG" 
% ы RT:^ 
ARCL 09 

ач Б MP:" 
ARCL 10 
GTO 04 
LBL 14 
XEQ "SHOG" 


ARCL 12 

"| TRIES" 
AVIEW 
BEEP 

RTN 

LBL "SHOG" 


Save guess in format 0.ddddd 


Initialize count of "right" digits 
Initialize count of “misplaced” digits 


Increment quess counter 
Р 
Actual code digit 


Get digit from user's guess 
Compare corresponding actual digit 


If match, increment right count 


Repeat for all P digits 


If number right = P... 
„exit, game over 
Else set up for “misplaced” counting 


P 
Set up inner loop count 
Get digit from user guess 


Recall quess digit 
Digit from actual number 


If same, increment “misplaced” count 
Repeat Ior P positions, inner loop 


Repeat lor P positions, outer loop 


Correct “misplaced” count is (MP ~ RT) 
Show quess in display 


Shew no. of digits exactly right, RT 


Also show number “misplaced,” MP 
Go get new quess 

Come here on end-of-game only 
Show correct quess 


Show count of guesses used 


Hing the bell to celebrate 
End program. 

Subroutine to display quess 
Recall P 

Number of digits to display 


Recall normalized guess, 0.ddddd 


Shift out next digit 
Save on stack 
Discard fraction 


Get units place only, 0 to 9 
Display digit 
Listing 3 continued on page 262 


MODEL II 


DISCOUNT 


COMPUTER SPECIALISTS 


TRS-809....... 


26.1051 4K Level | System... ......... Wie» = CIT +424 ,00 

26-1054 4K Level li Ѕуѕіегт............. eee .. 352,00 

26-4002 FON VAR RS 237 Есеті.............,....-......... 84.00 

64K 1 Drive 25.1940 "ОЕ ішейпее ,..........!............. , 249.00 

26-1141 "14° К Interfoce ........ ENT  — P 359.00 

адыры 26.1142 "3227 К Interfoce. ........ — € — M . » 469.00 

MODEL III 26-1160 Mini Disk - Drive O. ..................... 419.00 

26.1161 Mini Disk - Additional...........- ean «o LL 

2641154 Lineprinter Wl... .. ror e cis ht 699.00 

stg a Ine 26-1156 Lineprinter І........................ .... 1799.00 

кеніш. 26-1159 Lineprinter ІУ.,.............. оттан, 859.00 
кә. ШЕ 26-1104 Factory peni Lower 

267077 Case Modilication Installed. . ..... "ҮТТЕ C 70.00 

26-1506 Scripsit - Tape. ..... ROT ROD 60.00 

25 (GOR бенен Гнешк.,,..........»............... 79.00 

26-1566 Мгыса!с............ eee — ee M 83.00 

26-1562 Profile о À обо оннанда уе A 72.00 


26-1063 32K 11! 
2-Drives, R5232......... 


CENTRONICS 


Fosi 100 CPS Centronics 


JOD PEE eee aaa + 2 $659.00 
Тех! Quality Centronics 
Pat  РетИет................... 6819.00 


Model If Cobol Compiler 
$360.00 


Cobol Run Time Package 
$36.00 


ALL OTHER R.S. SOFTWARE 
FURNITURE, STANDS, CABLES 


AND ACCESSORIES DEDUCT 
10% FROM CATALOG PRICE 


Novation Cat Modem..$149.00 
CCA Dota Monagement 


System....... ИР ..72.00 
Adventure Games 
Games 1-9 each......... 14.00 


Pocket Compu ter 


i | 
cond CEELI: 
NS c SERERE 


26.350] 1.9K P.C... MERE 770 
26-3503 Cassette [/F................ aa o 45.00 
14-812 Вәсогіег.................... ye 72.00 


NOTE: Call for availability of VIDEO TEX, Model Ill, Color, 
ond other new products. 


MODEL I 
ree А 


26-1056 | 
16K Level Il | 
System 
$670.00 
COLOR 


ста - 


pre | cca sc а $360.00 
26-3002 16K.....,. .... ОР 540.00 
26-3010 Color Video. ........... 360.00 
26-1206 Кесогдег................ 54.00 
26-3008 ЈоуѕсКѕ.............. ». 22,50 
Acorn 
Software 
Products, Inc. 
GAMES: 
Alien Invasion ............ .89.00 
Stock МотКе!................. 9.00 
Star Trak.. VERO TCU 9.00 
Block Ет........ TORIO M 9.00 
Ша 2272-........... 9.00 
UTILITIES: 
System Sovers,. ... ....... 14.00 
EDUCATION: 
Longuage Teacher... ........ 18.00 


FREE: COMPUTER CATALOG 
UPON REQUEST 


1-800-841-0860 Toll Free Order Entry 
MICRO MANAGEMENT SYSTEMS, INC. 


No Taxes on Out Of 
State Shipments 


Immediate Shipment 
From Stock on Most Items 
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115 C SECOND AVE. S.W. 
CAIRO, GEORGIA 31728 
(912) 377-7120 Ga. Phone Мо. 


^YR$-BO is a cegittared trademark of the Tandy Corp. 


DOWNTOWN PLAZA SHOPPING CENTER 


R.S. 90 Day Limited Warranty 
F-48 Form Provided 


Largest Inventory 
In the S.E. U.S.A. 
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Listing 3 continued: 


Recall shifted quess 
Repeat till al] P digits displayed 


Return Irom subroutine 
Subroutine to return I digit of guess 


Register 07 = desired position іп guess 


134 RIN Return from subroutine 

135 LBL “RDIG” Come here to get random digit, Û to 9 
136 RCL II Seed 

137 9821 


139 .211327 
140 + 

14) FRC 
142 STO Il 
143 10 


New random seed, 0 to | 


145 INT 
146 ВТМ 
147 END 


Return from subroutine, digit on lop of stack 


Text continued from page 258: 

The most interesting part of the program is contained 
in lines 18 thru 40, which consist of two nested loops for 
selecting P random digits with no two digits the same. 
Lines 18 thru 23 initialize the outer loop control 
parameters in register 07. For exarnple, if three digits are 
desired, register 07 will be initialized to 1.003. The end of 


MAIL ORDER DISCOUNTS 


DAT i 
E ср іс computer 


td Service 


APPLE Ii PLUS 16K 


$945 


APPLE П PLUS 32K $995 
APPLE II PLUS 48K $1,059 


ACCESSORIES 


NSH И DRIVE 5 CONTROLLERIDOS 3 3. MICROSOFT 2.00 SOFTCARD SYSTEM 
DISK П ORIVEONLY  . VIDEX 80 COLUMN BOARO 

INTEGER ВАБК: FIRMVVARE CARO WGRAPHICS АМО SNITCH 
APPLESDFT П FIRMVIARE CARO DC HATES MICROMODEM Il 

HAR SUR-R.MOD RF MODULATOR SILENTYPE PRINTER WANT CARD 
CENTRONICS PRINTERINTERFACE CARD LANGUAGE SYSTEM VWIPASCAL 
HIGH SPEED SERIAL INTERFACE CARD . GRAPHICS TABLET 

LEEDEX VIDEO 100 t2" BAW MONITOR ALF MUSIC SYNTHESIZER 


SOFTWARE 


APPLE FORTRAN THE CONTROLLER ВИБІМЕВ8 SYSTEM 
DOS 3 3 THE CASHIER RETAIL MANAGEMENT 
APPLE GOS TOOL KIT 

APPLEPLOT GRAPH 5 PLOT SYSTEM 
ССА САТА MANAGEMENT 


SPPLEWRITER TEXT EDITOR 
BASF $s” DISKETTE 114% 


* WE WILL TRY TO BEAT ANY ADVERTISED PRICE 
* WE PERFORM APPLE WARRANTY REPAIR 


TO ORDER: Please phone using VISA and Master Card. Or send cashler's chack, 
money order or personal check (allow 14 businass days to clear). VISA and MC 
cradit card service add 2%. Shipping, handling and insurance add 3%. Callfornia 
reaidents add 8% sales tàx. 

ORDER HOURS: Monday thru Saturday 9-5 PST. 


computer асас inc. 
Authorized Apple Dealer & Service Center 
4688 CONVOY ST., SUITE 105, SAN DIEGO, CA 82111 (714) 565-4042 
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the loop is on lines 39 and 40, with line 39 incrementing 
register 07 until it reaches 3, 

Register 07 is used inside the loop as the subscript for 
an array of size P in registers 01 thru P, each to contain 
one digit of the code number, Ап inner loop, controlled 
by register 08, compares all previously selected digits to 
the new candidate digit, and rejects any duplications. The 
logic of this code selection segment of the program can be 
illustrated by its BASIC equivalent: 


10 DEF ЕМЕ = INT(RND*10) 


100 D = FNR 

110 FORI = 1 TOP 

120 N) = D 

130 D = FNR 

140 FORJ-1TOI 

150 IF NJ) = D THEN 130 
160 МЕХТ) 

170 NEXT I 


After the code is selected, the user's guess is entered. 
Each user guess is stored in register 06 in a normalized 
format obtained by dividing the guess by 10^. For exam- 
ple, a guess of 012 would be stored as .012 in a three-digit 
game; a guess of 30987 would be stored as .30987 in a 
five-digit game. This format is used so that function 
GDIG (line 125) can extract the 7th digit, D, from the 
guess, С, by calculating D = MOD,, (INT (С х 10). 

The balance of the program is fairly straightforward. 
Lines 94 thru 98 illustrate how to simultaneously display 
five individual numbers and two alphanumeric character 
strings. Note that subroutine SHOG (line 108) displays 
each digit of user's guess individually; otherwise, a guess 
with a leading zero would not show the zero because of 
the automatic leading-zero suppression of the calculator. 


Conclusion 

І found the HP-41C far more pleasurable to program 
and use than its predecessors, primarily because of the 
alphanumeric display capabilities. The list prices of the 
HP-41C and its accessories are as follows: 


HP-41C programmable calculator (with 


63-register memory) $295 
82106A 64-register Memory Module 45 
Application Pacs, each 45 to 70 
82143A Peripheral Printer 350 
82104A Plug-in Card Reader 195 
82153A Wand 125 
HP-41C Solution Books 12.50 
82045A Thermal Paper (box of six rolls) 6 
82120A Rechargeable Battery Pack 40 


I am able to find discounts of about 15% off the list 
price in my area. Larger discounts can be expected with 
the passage of time. The HP-41C is manufactured by 
Hewlett-Packard Co, Corvallis Division, 1000 NE Circle 
Blvd, Corvallis OR 97330. 

Is the HP-41C a pocket computer? Well, maybe not 
quite —but what will the next generation of calculators be 
like? m 


Тһе PRACTICAL MICROCOMPUTER PROGRAMMING™ books... 
WHAT DO THE CRITICS SAY? 


BYTE: “It was apparently Mr. Weller’s goal from the beginning to pre- 
sent the fundamenta! concepts of assembly language programming in 
a completely nonthreatening way. He has accomplishad this better 
than any other author to date... Practica! Micracomputer Program- 
ming is a very powerful series. It is well written and іші of essential 
techniques for the assembly language programmer.".. . "The authors 
know the difference between a novice and a ninny. They never talk 
down.,..on every page the authors spot and clear up the small ambi- 
guitios of technical jargon thet can block understanding." 


Kilobaud: “А powerful plus for this book is the author's determination 
fo demonstrate why and how to use each instruction, по! merely to ex- 
plain how it works. .. At no point do the authors resort to rehashing 
materia! available from the manufacturer. . . but inslead choose a less 
theoretical, more practical approach." 


Leventhal: ".../arge numbers of documented, weil structured exam- 
ples, and a clear readable style, a logical devetopment of major 
topics." 


Digltal Dasign: "This book 15 the best and most lucid introduction to 
280 programming that we have seen," 


CACHE: “This is an EXCELLENT book. .. dirt cheap for such great 
software and documentation." 


IF YOU'VE TRIED THE "CHEAPIES" AND AREN’T SATISFIED WITH WHAT YOU GOT, IT'S TIME TO TRY THE REAL 
THING, THE ACKNOWLEDGED WORLD STANDARD OF TECHNICAL EXCELLENCE IN ASSEMBLY LANGUAGE 


PROGRAMMING INSTRUCTION —THE PRACTICAL MICROCOMPUTER PROGRAMMING BOOKS. 


- FOR THE 6502. 

PRACTICAL MICROCOMPUTER PROGRAMMING: THE 6502 by W. J. Weller $32.95 
20 chapters, 6 appendices, 475 page Smythe sewn hardcover covering ali fundamental assembly language techniques for the 6502 processor. The 
text explanation is re-enforced with 118 verified, real world programming examples that run on rea! computers. An extended 6502 language, sup 
ported by a new editor/assembler which comes with the book, circumvents many of the problems which have made the 6502 so difficult to pro- 
gram in the past. in addition to the fundamental technique chapters, there are special chapters covering simpie graphics, elementary cryp- 
tography and random number genaration and use. The source texts of both the editor/assembler and a powerful new debugging monitor for the Ap- 
pie i! and Appie li + included in appendices. Тһе object code for this software is supplied FREE to book purchasers on Apple cassette or for $7.50 
on disk when the licensing agreement from the book is returned to the publisher. The editor/assembfter is also available on paper tape for users of 
other 6502 based systems. 


- FOR THE 280. 

PRACTICAL MICROCOMPUTER PROGRAMMING: ТНЕ280 by W.J. Weller $32.95 
18 chapters, 4 appendices, 481 page Smythe sewn hardcover which details assembly language technique as applied ta the 280 processor. The 280 
is treated as an 8080 superset in an 8080 extension language, which means that you don't have to discard your hard won 8080 knowledge to pro- 
gram the 280. Іп addition to the fundamenta! chapters there are chapters on graphic output and full four function decimal arithmetic. The text ex- 
planation is re-enforced with 104 tested, verified programming examples. A powerful editor/assembler and debugging monitor, in source form, are 
provided to support the language used in the book. This software will run on any Z80 based computer with 10K RAM beginning at 0. Object code for 
both editor/assembier and debugging monitor is sent to book purchasers FREE on paper tape ог, in modified form, on THS-80 Level 1 cassette 
when the coupon from the book is returned to the publisher. 


FOR THE 8080 - 

PRACTICAL MICROCOMPUTER PROGRAMMING: THE INTEL 8080 by Weiler, Shatzel and Nice $23.95 
18 chapters, 3 appendices, 318 page Smythe sewn hardcover which applies fundamental assembly language technique to this most popular о) 
processors. The text is supported by 84 separate programming exampies. The book includes a special section on the handling of complex 
peripheral devices and exotic typefaces. Appendices give the source for ап 8080 resident debugging monitor and a minicompultar cross assembler 
for the 8080. Also available (not shown above) are a workbook for use with this text ($9.95) and AN EDITOR/ASSEMBLEA SYSTEM FOR 6080/8085 
BASED COMPUTERS ($15.95) which supports the language used in the text, These three books together make a complete teaching package for 
the 8080. 


“ FOR THE 6800. 
PRACTICAL MICROCOMPUTER PROGRAMMING: THE M6800 by W.J. Weller $23.95 
16 chapters, 2 appendices, 299 page Smythe sewn hardcover text which details the application of fundamental assembly language technique to 
the 6800. 104 separate programming examples re-enforce the text explanation. Contains in addition special chapters on iow precision 
trigonometry and random number generation and use. A resident debugging monitor for 6800 systems is Included іп an appendix, 


—À س‎ —À — ee —  u— lE c dicem ёз -- SS SS үште (72003 Баспа» a--- € A o m ee 


ANYWHERE, AT ANY PRICE. 


illinois residents add 5% sales fax 


ГІ” 
МО GAMES, NO NONSENSE, МО RE: | Mail е мра Technology Books, Box 62, Evanston, IL 60204 
PRODUCTIONS OR REHASHES OF | D Puei Merana murem тез =r 
E oe ылы Өшу | oO ааа i mea a Programming: The Intel 8080 $23.95 

Б tical Mi P ing: The M6800 i 

VANT PROGRAMMING INFORM А. | ap om Еркектен ЦЫ. iti ا‎ теті The intel 8080 qt 
TION BACKED UP BY REAL EXAMP | Gan Editor/Assembler System for 8080/8085 Based Computers $15.95 
LES THAT RUN ON REAL COMPUT- | [1 Chack enclosed (U.S. funds only) Û Money order enclosed 
ERS—THE PRACTICAL МІСНОСОМ. | Name 
PUTER PROGRAMMING BOOKS. | Street 
THERE IS NOTHING ELSE AS GOOD | city Stale —— Zip 

| 

! 
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Product Review 


Microsoft Adventure 


Bob Liddil, POB 66, Peterborough NH 03458 


For there are treasures to be found 
As mysteries unfold 
In the depths of the great unknown 
In the search for yellow gold. 
But beware the shadows, 

For who knows what they hold 
In the great Colossal Cave? 
From "Adventure's Song" 
—Freerover the Bard 


Of all the computer simulations available for the 
microcomputer user, none stirs the imagination quite like 
Adventure. And of all the Adventure games Microsoft's 
is one of the most intriguing. 

The premise of this Adventure, exploration of the Col- 
ossa] Cave, is not a new опе, It is, in fact, the basis for the 
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At a Glance 


Name 
Microsoft Adventure 


Type 
Adventure game 


Manufacturer 
Microsoft Consumer 
Products 
10800 NE Eighth, 
Suite 819 
Bellevue WA 98004 
(206) 454-1315 


Price 
$29.95 


Format 
5-inch floppy disk 


BYTE Publications Inc 


Language 
Machine language 


Computer 
Radio Shack TRS-80 
Model I with single disk 
drive and 32 K bytes of 
memory (also available 
for Apple II with one 
disk drive and 32 K bytes 


of memory; same price) 


Documentation 
Instructions in game, plus 
short booklet 


Audience 
General audience 


original Adventure that has been appearing around uni- 
versity campuses and mainframe computers for years. 
According to Microsoft, the Digital Equipment Corpora- 
tion PDP-10 version is reproduced faithfully for the 
TRS-80 with 32 K bytes of programmable memory and a 
single disk drive. 

[Editor's note: | had the good fortune to log onto a 
Digital Equipment Corporation PDP-11/70 that was run- 
ning the original Adventure. This version credited Willie 
Crowther with the original version of the program and 
Don Woods with “most of the features of the current ver- 
sion." Although the Softwin Company is credited with 
writing the Microsoft Adventure, the names of Willie 
Crowther and Don Woods should be added to the list. 
Short sessions with both the Microsoft and the PDP-11 
versions of the Adventure showed them to be virtually 
identical in content, program logic, and wording. Mr Let- 
win has added some features (described below) and has 
made slight format changes that make the version more 
playable....GW] 

The Microsoft Adventure sets itself against the de facto 
norm later established by Scott Adams. The split screen, 
the blinking cursor, all the slick niceties of the Adams and 
similar Adventures are missing. That does not detract 
from the game, though, because they are replaced by 
technical innovations that make game play easy and 
painless. 

The Adventure's acceptance of shorthand commands is 
a joy. Instead of tediously typing GO HOUSE or GET 
KNIFE, one needs only type HOUSE or KNIFE. The com- 
puter understands and complies. The directional short- 
hand commands, N, S, E, W, U, and D (for the four com- 
pass points and the directions UP and DOWN), are con- 
venient. Adventurers will be very comfortable with the 
ease with which this program functions. 

Adventurers in the Colossal Cave will come across 
situations they may recognize from other Adventures, 
This is acceptable. It gives a player a sense of cornfort and 
familiarity in an otherwise hostile environment. 

Most of the descriptions used for locations and objects 
are stored on the floppy disk and called only when need- 
ed. This arrangement prevents the descriptions from be- 
ing terse as a result of limited program space. These plush 
and vivid descriptions add much to the enjoyment of the 
game. The puzzle of this Adventure, while difficult to 


Ф} \ OSBORNE/McGraw-Hill 


WAKES UP YOUR COMPUTER 


AND PUTS IT TO WORK 


li too often, computer users who ve cut their eye teeth 

on entertainment programs, have trouble coming up 
with ideas for practical computing. Your computer plays 
space games well enough, but when you have a down-to- 
earth practical problem like a lease/buy decision, income 
averaging or statistical estimation, can it perform? 


It can пом] 


In PRACTICAL BASIC PROGRAMS you will find 4O useful and 
easy-to-use programs that solve common problems in 
finance, management, statistics, math and science. The 
book includes complete write-ups and real-life situations to 
help you see a wealth of useful computer applications. 


SOME COMMON BASIC PROGRAMS contains no fewer than 
76 brilliantly documented programs you can use even if 
you don't know BASIC. You'll get alot of math power 
Including personal finance, taxes, and statistics. Other 
programs include recipe cost and check writer. The 

cost? — 16% per program! 


This book is available in a new PET edition, and on ready-to- 
run cassette or disk for PET/CBM. It’s also on cassette for TRS- 
8O users. All cassettes and disks are fully guaranteed. Use 
the book for documentation and operating instructions. 


% o if you have purchased а very expensive plaything, 
now you can get it busy doing what a computer was 
meant to do. WORK! 
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Doing 
Something 


Pee] ЕСЕГЕ Aunt 


* SCBP Book 


SCBP PET Diskette 
SCBP TRS-8O СоззеНе 
Effective January 1, 1981 prices willbe 
"61499 "$1599 
Check or Money orders only. 
Add: 75c/itgm — Ah Сїй 
$1.25/Item — UPS 
52.5O/ilem — Ан Mot 
$4.00/item — Foreign Orders 
California rasidents add local soles tos Phone orders coll (415) 548-2805 


€ A OSBORNE/MeGraw-Hlll ш, 
630 Bancroft Way, Dept. B1O Ri 
Berkeley, Callfornia 94710 | Hi 


1113 
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5-100 BUS 
FLOATING POINT 


FPP-1 Floating Point Processor $599 
— Integer and double integer multiply. divide 
— Hardware (AMD9511) math functions: 

SORT, SIN, EXP., LOG, eic. 


— measured speeds 5 to 10 -- times faster than software 


FPP-2 Floating Point Processor $650 
— ЕЕЕ standard floating point format (АМ09512) 
— single and double precision 
— speeds Itoating pant 510 10 limes 


BOTH PRODUCTS Feature: 

— IEEE 5-100 Bus Standard 

== counler/timers and vectored interrupt control 

— support libranes on floppy disk 

— transparent use with Microsoft FÜRTRAN 

— soon supporns Microsoft BASIC compiler, 
Intersysiems PASCAL Z 

— ideal for ай computational applications: graphics, statistics, 
correlabons, filtering, FFT s, factor anatysis. elc., elc. 


Micro Designs 

Р.О. Box 497, Tour de la Bourse 
Montreal, CANADA, HAZ 1J7 
(514) 284-3348 


VISA, М/С accepted 
OEM discounts 


DIGITAL 


COMPUTER CASSETTES 
е [deal for Apple, Pet or TR-S80 Users. 
* Eight Special 50 Foot Cassettes. 

е Unique Storage Album. 


$9. each or З for $26." 
Extra cases - $4.” 


No Sales Tax Рог Out Of State Customers 
Price Includes Free Shipping In Continental U.S. 


Dealer Inquiries Welcome 
Call Collect 
tor Master Card 
or Visa Orders 
801-375-7333 


Sound Concepts 
P.O. Box 299 
Provo, Utah 84601 
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decipher fully in one or even a half dozen sittings, is not 
impossible. It is well laid out, challenging, and presented 
logically. It is solvable, given time. 

There are monsters lurking in the shadows. There is, in 
the first level of the cave, a knife-wielding dwarf who at- 
tacks repeatedly at nearly every turn. I suspected for a 
while that there was a dwarf-cloning machine somewhere 
far below me in the depths of the cave, turning out rubber- 
stamp dwarves that stood in line to try to kill me. As fast 
as I dispatched one, another popped up to take his place. 

Just out of plain view, a mystery figure beckons to me 
in the dim light. In trying to reach this spectre, to find out 
why he/she/it is there, I got lost in a maze of crisscross 
tunnels, not once but five times. 

The nonplayer characters are not the only barrier to 
your progress as an adventurer. The cave is the adven- 
turer's worst enemy. Its passages twist and turn, creating 
the kind of terminal (sic) frustration that has made this 
Adventure a favorite of thousands of personal-computer 
users. 

The game is divided into three skill levels consisting of 
the beginning, intermediate, and advanced caves. The in- 
tensity of play increases by level so that, by the time the 
Adventure program offers a Grandmaster game to a 
player, the player has survived virtually every fantasy 
situation conceivable, The Grandmaster level is attain- 
able only after every other puzzle is solved and all 
treasures have been obtained. Few Grandmasters exist, It 
is a goal worth working toward. 

The Microsoft Adventure is a gold mine for the en- 
thusiast and a nightmare for the software pirate, (After 
all, you would expect Microsoft to actively protect its 
product.) I was unable to copy the Microsoft Adventure 
disk, even with the help of several disk inspection/ 
modification programs. 

The Microsoft Adventure is attractively packaged and 
well documented. The buyer should have no trouble 
finding it on the pegboard of his local computer store. It 
is well worth the price being charged. The Adventure 
lover is in for many hours of pure enjoyment with this 
one. 


Conclusions 

© This is an interesting Adventure in many ways. First, it 
is the original Adventure that was first running on a 
PDP-10. It is also one of the most sophisticated Adven- 
ture games I have seen. Since it is written in machine 
language, it is faster than the Adventures that are written 
in BASIC. It draws its descriptions from the floppy disk; 
therefore it is a fuller Adventure than most other Adven- 
tures, which offer limited description as a result of storing 
the text with the program and are limited by the amount 
of memory in the computer. 

© This Adventure has a different format from that of 
other microcomputer Adventures. This should not be 
construed as a shortcoming; І mention it only for the 
benefit of Adventure enthusiasts accustomed to the 
other, more recent format. 

© Microsoft Adventure is actually a series of Adventures 
that reveal themselves as the player becomes more skill- 
ful. It can be enjoyed by both the novice and the ex- 
perienced player. The ability to save the game on disk 
allows a player to take advantage of deeper levels of play 
without being confined to one sitting. B 


Can You Tell Which Tax Practitioner 
Uses Aardvark Software ? 


Aardvark helps you eliminate long hours 
of arduous work by providing fast, accurate 
and cost-effective software. Aardvark helps 
you save time and energy, while your clients 
benefit from some of the most сотргеһеп- 
sive tax programs available. 


The Aardvark system, designed by CPA's 
with over 17 years of “Big Eight” tax experi- 
ence, meets or exceeds the requirements 
of most professional tax preparers. All Aard- 
vark Software" programs run on a variety of 


microcomputers, including Microengine,* 


ACI-80," Apple,! and TRS-80.tt 


Two new products from Aardvark are "Tax 
Prep" апа "Tax Plan” "Tax Prep" allows you 
to easily calculate your client's Federal 
Form 1040, including all lettered schedules 
(А-ТС) and the most frequently used num- 
bered forms. Selected state forms are also 


available. Since this system is user-oriented 
and fully prompting, even a novice can pro- 
cess forms immediately. “Tax Plan” is de- 
signed to eliminate hours of work and 
human error when evaluating various tax 
alternatives for your clients. It allows you 
to enter a variety of income and expense 
items and isolate the tax effects attribu- 
table to changes in опе or more items (e.g. 
wages, capital gains, charitable contribu- 
tions, etc.) 


Aardvark Software" programs are fast, 
efficient and easy to use. Of course, if you 
enjoy working nights, weekends, holidays,... 


For more information, please write or call us. 


* is a trademark of Western Digital Corporation. 

** is a trademark of Associated Computer Industries. 
t is a trademark of Apple Computer Inc. 

++ is a trademark of Tandy Corporation, 


AARDVARK SOFT WARE INC. 
The Microcomputer People for Professionals 


783 NORTH WATER STREET MILWAUKEE WISCONSIN 53202 414 289 9986 
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Lost Dutchman's Gold 


Bob Liddil 
The Programmer's Guild 
POB 66 
Peterborough МН 03458 


Teri Li 
POB 481 
Peterborough NH 03458 


Lost Dutchman's Gold is an Adventure game that takes 
place in the Old West at the turn of the century. The ob- 


ject of the game is to find the gold (and other treasures) 
hidden in the Lost Dutchman's Mine and successfully find 
your way out. The Adventure starts in an abandoned 
miner's shack where you'll find a rifle and a shovel. If you 
can find it, there 15 also a map of the mine hidden 
somewhere to help you on your Adventure. 

This program (see listing 1) is written in Applesoft 
BASIC and requires 24 K bytes of memory and one disk 
drive. It will also run on nondisk Apples if the commands 
related to saving a game to disk are deleted. With some 
modifications, this Adventure game should run on other 


Listing 1: Lost Dutchman's Gold. Written in Applesoft BASIC, 
it requires I6 K bytes of programmable memory. 


10 РОКЕ 34,0: РОКЕ 35,24: TEXT : 
HOME 
20 УТАВ 5: PRINT " WELCOME TO T 
HE SEARCH FOR THE LOST DU 
TCHMAN'S GOLD. I'M THE GHOS 
T OF BACK-PACK SAM, YER GUID 
E ON THIS ADVENTURE. 
ҮА САМ 
USE 2 WORD COMMANDS TO FIND 
CLUES'N MOVE 'BOUT. GET, G 
O, PUT, DROP, 
30 PRINT "SCORE, INVENTORY 'W 'B 
OUT 100 MORE WORDSMAKE SENSE 
ТА ME. ASK FER HELP IF ҮА 
GET STUMPED. ": PRINT " 
I HO 
PE YA DON'T END UP А GHOST, 
LIKE ME! 


GOOD LUCK!!! 

35 REM WORLD COPYRIGHT (С) 1980 
BY TERI LT. ALL RIGHTS 
RESERVED. 

36 DIM М85(26,7),05(32,3),К5(46): 
B = D:IN = B:LN = 50:LM = LN 
:Xl = B:X2 = B:T$ = "":М]$ = 
Т5:М25 = Т9:ОМ5 = TS:U = B:U 
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microcomputers that use Microsoft BASIC. 

[Unfortunately, the disk commands in this program con- 
tain invisible control-D characters at the beginning of 
some lines. (It is the control-D character that signals the 
beginning of a disk command within a PRINT 
statement.) All PRINT statements that begin with the 
words OPEN, CLOSE, READ, WRITE, VERIFY, and 
NOMON should have as their first character the invisible 
control-D character. To the best of my knowledge, the 
lines that need this character are lines 36, 85, 95, 2535, 
2550, 4000, and 4100. We regret this inconvenience to 
our readers....GW]| m 


:IM = 2:BD = 21:L = 1:C 

CHRS (13): PRINT "NOMON 

W 

г 

L= B TO 26: FOR I = B TO 
7: READ NS(L,I): NEXT I,L 

50 РОВ I = В ТО 32: READ OS(I,0) 
,О%(І,1),О5(І,2):06(1,3) = " 
"s NEXT 


1 - 

8 = 

1,0 
40 FOR 


60 FOR I = B ТО 46: READ RS(I): NEXT 
70 PRINT " 
HIT 'SPACE' TO START." 
: GET QMS:L = l: INPUT "REST 
ORE OLD САМЕ?";ОМ5: IF  LEFTS 
(OMS + " ",1) < > "Y" THEN 
100 
80 INPUT "NAME?";QM$:QMS = "LDG/ 


" + QMS: ONERR GOTO 4000 

85 PRINT "VERIFY “QMS: PRINT "OP 
EN "QMS: PRINT “READ "QMS 

90 INPUT L,CL,LN,IN,LM,U,U1,IM 

91 FOR X = 0 TO 32: INPUT O$(X,1 
)},O$(X,2},0$(X,3): NEXT 

95 PRINT "CLOSE"OMS: POKE 216,0 

100 IF ((0$(12,2) = STRS (L) OR 
0O$(12,3) = "1”) AND CL > 0) OR 
L < 15 THEN 150 

102 РОКЕ 34,0: POKE 35,23: HOME 
: PRINT "IT'S TOO DARK TA SE 
Efi: IF L = 15 AND 0${6,3) 

Listing 1 continued on page 270 


Easy Wri ter 


The Professional 
Word Processing System 
for your Арріе-ІІ Personal Computer 


PA 

` res _ The Personal Electronic Mail Module F е“ 
> -* bá | : : 2 Ы Ры аы 
À ^ = EUS ; KS >”. 
м, ‘ „н У £dd ^ E № E : | p 


б unm MIT&p So e j 
О ^. 
Y The entire EasyWriter 9 
Ф tamily of office communication “¢ 
2 products is available through your 0 | 
2 local computer store or directly from о 
our office іп Berkeley, Са. 


IUS (Information Unlimited Software, Inc.), 281 Arlington Ave., Berkeley, СА 94707 415-525-4046 
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Listing 1 continued: "ыт 79; 


< > "1" AND OS(4,3) < >” 230 PRINT OS(J,0)". "; 
1" THEN PRINT "YA HEAR A ST 240  WEXT J 
RANGE NOISE ! 250 IP Ul = І AND L = 1 THEN PRINT 
110 POKE 35,24: GOTO 350 "OPEN TRAP DOOR. "; 
120 T$ = "OK": RETURN 260 ТЕ NS(L,1) = "" THEN PRINT 
140 В = 1: PRINT : PRINT "YA SEE : GOTO 330 
"-: RETURN 265 IF В = 0 THEN GOSUB 140 
150 ТР CL = 1 THEN LN = LN - 1: IF 270 ТЕ L < > l6 THEN 280 
LN « 1 THEN CL = 0 273 IF U < > 0 THEN PRINT "UN" 
160 I = FRE (0):11 =L i 
170 В = 0: POKE 35,BD: POKE 34,0: 276 PRINT "LOCKED ";: GOTO 290 
VTAB 1: HOME : POKE 35,24: PRINT 280 IF L < > 17 THEN 290 
"YER "N$(L,0)".": FOR J = 0 TO 283 IF U = 1 THEN PRINT "UNLOCK 
32: ТЕ VAL (0$(J,2)) < >L ED "3: GOTO 299 
THEN 240 286 PRINT “BLOCKED "; 
175 IF B = 0 THEN GOSUB 140 290 PRINT NS{L,1)". 
180 IF 05(7,3) = "-7" OR OS(J,3) 310 IF L = 17 AND U = 0 THEN NSI 
= "-2" THEN PRINT "BURNT " L,2) = “ © + RIGHTS (NSÍL,2 
i 143] 
190 IF J < > 1 ОН VAL (05(1,2) 320 IF L = 16 AND U = 1 THEN N$( 
) < > L THEN 200 1,2} = "E" + RIGHTS (NS(L,2 
193 ТЕ O$(1,3) = "" THEN PRINT 1,37 
"UNTIED ";: GOTO 200 330 CALL - 868: PRINT : IF NS(L 
196 IF OS(1,3) - "-9" THEN PRINT ,2) = "" THEN 350 
"DEAD "; 335 PRINT "OBVIOUS EXITS : ":: FOR 
200 IF O$(J,3) = "-3" THEN PRINT I = 1 TO 4:Р5 = MIDS (NS(L, 
"SMASHED "; 2],I,l): IF P$ = "М" THEN PRINT 
210 IF L < > 26 OR J < > 32 THEN "NORTH ": 
220 336 IF PS = "S" THEN PRINT "SoU 
213 ТЕ Ul < > 0 THEN PRINT "UN TM "a 
os 337 IF PS = "E" THEN PRINT "EAS 
210 PRINT "LOCKED "; Тоң; 
220 ТЕ CL = 1 AND J = 12 THEN PRINT 338 IF PS = "W" THEN PRINT "WES 
Т ы 


340 МЕХТ : CALL - B6B: PRINT 


BUILDING BLOCKS FOR | 
CROCOMPUTER SYSTEMS, и : | | | 
ета puel SPECIALIZING 360 BD = PEEK (37): РОКЕ 34,BD: УТАВ 


24: IF L= 9 AND 05(22,2) = 

"11" THEN PRINT "THAR'S NOI 
IN SE UP AHEAD.": PRINT "SOUNDS 
LIKE INJUNS. 


QUALITY ^ + PES ej, arum = "" THEN 


390 INPUT " --NOW WHAT?" ;QM$ 


MICRO- 410 IF LN « 10 AND CL = 1 THEN PRINT 


"YER RUNNIN' LCW ON KEROSENE 


3 SERIAL PORTS i PARALLEL PORT COMPUTER hs в н à 
IF QMS = "SAVE" OR OMS = "SA 
HARDWARE INTE vq 


— — سے P «еее.‏ سے е-е БА жей шшш жәе ‚шшш‏ کے «есі‏ لت MM‏ ل ست کے س سس 
Hei iila жәна‏ تاس (Окса ЖА йі ui АША minis АСЫМ demi АШЫ a‏ ضس m.‏ شش Жайы, аыл. ытты тары. ес,‏ — 


INDUSTRIAL 423 IF L < > 6 THEN TS = "YA GE 
EDUCATIONAL P peus FOR BEIN' HERE!": GOTO 
‚ SMALL BUSINESS 426 Z - 0: FOR I - 14 TO 17: IF O 
TT-10 PERSONAL . $(I,2) = "6" THEN 2 = Z + 1 
Р 430 МЕХТ 
TABLE ТОР MAINFRAMES | | 440 PRINT "YA СОТ "2" TREASURES, 


TOT'LIN "(Z / 4) % 100"%": IF 


T Z = 4 THEN PRINT "YA MADE I 
ELECTRONIC Tii": GOTO 2220 
' 445 TS - "YA MISSED SUM TREASURE! 
CONTROL "; GOTO 1900 


NT 


| " 450 IF CL = 0 AND L = 15 AND O$( 

—— وجا‎ e TECHNOLOGY 6,3) « > "1" THEN PRINT "Y 
mn mme E GAD!": PRINT "YA BEEN BIT 
RACKMOUNT CARD CAGES :763 RAMSEY AVE. BY А RATTLER.": PRINT "YER D 


HILLSIDE, М.Ј. 07205 EAD.": GOTO 2220 
POWER SUPPLIES, CPU's, (201) 686-8080 460 IF L = 17 AND U = 1 AND RND 


MEMORY, OEM VARIATIONS (1) * 9 + 1 < 2 THEN PRINT 
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480 


490 


493 


495 


500 


510 
511 


512 
520 


540 


"&(%]#&@ CAVE IN !! /:+*@": 
PRINT "THE IRON DOOR'S BLOC 
KED,": PRINT "YER TRAPPED! !" 
О = 0 
IF QMS = "HELP" THEN X = VAL 
(NS(L,3)}: ON X GOSUB 2300,2 
310,2320,2330,2350,2370,23180 
,2390: GOTO 100 
ХІ = LEN (QMS): ТЕ КІ < 3 THEN 
T$ - "WHAT?": GOTO 1900 
X3 = 0: FOR X2 = 3 TO Х1:М18 = 
MID$ (QM$,X2,1): IF MIŞ = " 
" THEN X3 = X2:X2 = Xl 
NEXT Х2:Х2 = X3: IF X3 = 0 THEN 
X2 = ХІ 
P$ = LEFTS (0М5,3): IF X2 < 
> Xl AND X2 + 3 > ХІ THEN 6 


II = - 1: FOR I = 0 TO 42: IF 
PS = К5(І) THEN II = I 
NEXT : IF II > = 1 THEN I = 
11: GOTO 520 
IF ХІ = X2 THEN TS = "WHAT?" 
: GOTO 1900 

T$ = "SORRY, BUT YA CAN'T " + 
LEFTS (QMS,X2): IF X2 < ХІ THEN 
T$ = T$ + RIGHTS (0М8,Х1 - 
x2) 

T$ = TS + ".": GOTO 1900 

ТЕ Т < 8 AND ХІ = X2 THEN ОМ 
І + | GOSUB 2010,2010,2010,2 
220,680,2020,1920,2000: СОТО 
1900 

Ji = = 1:М15 = MIDS (ОМ5,Х2 
+ 1,3): FOR J = 0 TO 32: IF 


MIS = LEFTS (0$(J,0),3) THEN 
ДЈ œ Д 

542 NEXT :Ј = JJ: IF JJ > - 1 THEN 
630 

543 ІС МІЗ = "IRO" THEN 580 

545 ТЕ 1 = 36 ТНЕМ 940 

550 IF NS(L,l1) = "" THEN 560 

5524422 LA = EXL е LEN (NEIL 
JJ: FOR X2 = 5 TO Xl: IF MIDS 
(NS(L,1),X2,1) < > CHRS (4 
6) AND X2 < > ХІ THEN NEXT 

GOTO 560 

553 М25 = MINS (NS(L,1),2,3): IF 
M2$ = M1$ THEN 556 

554 7 = K2.+ 2:А = А + 1: NEXT : GOTO 
560 

556 X2 = ХІ: NEXT :B = A: IF I = 
10 THEN PRINT "ҮА SEE NOTHI 
N' SPECIAL.": GOTO 160 

558 GOTO 630 

560 FOR X = 43 TO 46: IF МІС = Е 
5(Х) THEN X = 46: NEXT : GOTO 
550 

565 МЕХТ 

570 IF 05(4,3) = "1" OR 05(6,3) 
"1" THEN IF І = 23 AND М1$ 
"SEL" THEN PRINT "OK": PRINT 
"YER ГЕАр.": GOTO 2220 

580 IF I = 32 THEN GOSUB 780: GOTO 


1900 

590 IF I = 33 THEN GOSUB 860: GOTO 
1900 

600 TS = "I CAN'T TELL МАСНА WANT 
.": GOTO 1900 


Listing 1 continued on page 272 


STILL PLAYING GAMES 
WITH YOUR COMPUTER? 


GET DOWN TO BUSINESS WITH CBS. 


THE CONFIGURABLE BUSINESS SYSTEM™ 
is a ready-made set of programs that lets 
you customize your computer without ever 
using a complex programming language. 

е It makes accounting а 1,2,3 operation. 

e It turns inventories into child's play. 

+ It makes mailing lists a zip. 


In fact, CBS now makes the business of 


computers so easy, you might still think 
you're playing a game! 


Disks and manual, $395. Manual only, $40. 


CBS Disks can fit any 8080 or Z80 computer 
with CPIM” Your DMA representative can tell you 
about PDOS, our CP/M compatible operating 
system, and ASCOM, an Asynchronous Commu- 
nication Control Program. 


DMA e WE SPEAK YOUR LANGUAGE. 


CP/M* is a Trademark ol Digital Research Corp. 


DYNAMIC MICROPROCESSOR ASSOCIATES • 545 Fifth Avenua • New York, New York 10017 » (212) 953-1721 • Master Charge and VISA accepted 
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AUTHORIZED TRS 80% DEALER #R491 610 T$ = "I MUST BE DUMB, YA DON! 
T MAKE SENSE.": GOTO 1900 
630 ІРІ 
$670.00 MODEL I 633 ІР J < 33 AND J > - 1 THEN 
B VAL (OS(J,2)): IF B< > 
L AN 
26 – 1056 636 IF 1 > 32 THEN J = 29 
640 ON I - 8 GOSUB 1250,1390,139 


Listing 1 continued: 
< 9 THEN 650 
16K Level H with Keypad р в > 0 THEN 1890 
0,1390,1250,1700,1700,1700,1 


700,1820,1820,1250,700,700,1 

$3500.00 MODELII ea re ETAT ta 
1210,730,730,780,860,1250,30 

MODEL И, 64K 0,940,1700,1690,1320,1340,18 


650 IF I < 9 THEN ON I + 1 GOSUB 
970,970,970,2220,680,970,192 
0,2000,1320 

660 СОТО 1900 

680 IF OS(3,3) < > "I" THEN 189 
0 

683 PRINT "OK": FOR I = 13 TO 17 
: IF VAL (OS(I,2)) = - L THEN 
T$ = "EUREKA! WE STRUCK GOLD 


MODEL III 


MODEL 11 16K RAM, 
MODEL ШІ BASIC 


26 - 1062 212??":065(1,2) = STRS (L): RETURN 
WE ACCEPT CHECK, MONEY n p 6 уназ у= 
PHONE OROERS WITH VISA OR МА 6 T = "DAG NAB IT! THAR'S T 
TO CHARGE ORDERS, MEK DRIVES, PRINT. HIN' HERE!": RETURN 
EB ARE чай, —Ó FULL FACTORY WARRANTY 700 ТЕ J < > 23 THEN 1060 
WRITE OR CALL FOR OUR COMPLETE ON ALL ITEMS SOLD. 701 IF L = 14 THEN O$(23,2) = "1 
PRICE LIST. S". GOTO 120 
C & S ELECTRONICS, LTD. 32 EAST MAIN ST. MILAN, MICH. 48160 * 
(313) 439-1508 (313) 439-1400 702 IF L = 15 THEN 05(23,2) = "1 
Са B ELECTRONICS MART IS AN AUTHORIZED TAS BD* SALES CENTER STORE sRA91 6": GOTO 120 


703 IF І = l6 AND U = I THEN OS( 
23,2) = "17": GOTO 120 


704 IF L = 17 THEN 0$(23,2) = "1 
9": GOTO 120 
705 IF L = 19 THEN 05(23,2) = "2 


3":0$(23,3) = "-3 
710 GOTO 120 
730 IF J = 3 OR J = 4 OR J = 6 OR 


нм =] асет LO (на: TD te 
тыстан міз 


Чап т NM M 'INTEOER 
Ш ANAL d AMBAE THES 


2-8 OR J = 9 OR J = 11 OR 
J = 12 OR J = 13 OR J = 19 OR 
J = 27 OR J = 28 THEN 740 


735 GOTO 1050 
740 IF O$(J,3) = "1" THEN IN = I 


N= 1 
— 750 OS(J,3) = "-3":0S(J,2) = STRS 
ETI (L): GOTO 120 
= 770 T$ = "DON'T HAVTA.": RETURN 
Finally. a language to meet your needs 780 IF L < > 16 THEN 800 
Tha new S-HASICTM language has more computing power than any olher true 783 IF О < > 0 THEN 770 
compiler BASIC in the induatry. 786 IF OS (10 „@ >= "1" THEN U = 1 

S-BASICTM ıs the ONLY СР/МТМ compatible BASIC providing. . : GOTO 120 

а Chainable COM programs witu parameter pamıng. 788 GOTO 1890 

" Dynamically allocated arrays, sequential and random file buflers. 800 ТЕ L2 < > 26 THEN 820 

* Common, global and local variable. | 803 IF Ul « > 0 THEN 770 

» A choice oi: While-Do, Rapeat-Until, Bagin-End, ti-Then-£lse, and Саве-Оі 806 IF OS(10,3) = "1" THEN Ul = 

scura A йн tiic il pv 1: RETURN 

* Memory image disk storage (no conversions). 808 GOTO 189 0 

+ CP/M 2 .xx enhancements usage аз well as CP/MTM 1,4 x capable. 820 IF OS(1,3) < > "1" THEN 840 

е 6 data types: Character, string, inlegur, single and double precinon Heating 

point, and packed BCD, 

Besides all of theee unique features, S-BASICTM offers long variable names, B25 IF OS(O0 Р 3) = "2" ТНЕМ 05 (0 ғ 3 
digitat line labels (wh ired), relocatable сой t, multiple lib å = nt, = А 
нй "COM e di ем, zi cl tn оцу а антым. BASIC ) 20 E 05 ( 0 ^ 2 ) STRS L): GOTO 
and a mullitude of conveniences thal make programming а pleasure. 

Ая а software house, always looking for thal ideal, poweriul, new language. . . 830 GOTO 1050 
we're excited about making S-BASICTM available to the soltware community. 840 IF CL = 1 AND 05(12,3) = "1" 


THEN CL = 0: СОТО 120 

860 IF (L = 16 OR L = 17) AND Ч = 
1 THEN U = 0: GOTO 120 

870 IF L = 26 AND Ul = 1 THEN Ul 
= Û: GOTO 120 


MICRO*AP, INC. 
9807 Davona Drive San Hamon, СА 94583 
(415) 828-6697 MICRO*AP 


*S-BASIC is а trademark сі Topaz programming. 
"CP/M is а registered trademark of Diqilal Research. 
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GOTO 1050 
Т5 = "YA HEAR NOTHIN' SPECIAL 
.": RETURN 


Ш с о ы ба 099,9) «€ > 
“14 THEN 1320 

PRINT “THEY TOOK THE FIRE WA 
TER 'N RAN.":IN = IN ~ 1:05( 


9,2) = "":0$(9,3) = "":05(22 
Q2) = “": RETURN 
IF М1$ = "YOH" THEN Т5 = "TU 


RKEY!": PRINT "SORRY, YER IN 
THE WRONG ADVENTURE.": GOTO 
1900 
GOSUB 120:T$ = TS + CHRS (1 
3) + RIGHTS (QMS,Xl - X2) + 
"."; GOTO 1900 
IF B = @ THEN 9380 
L = VAL (NS(L,B + 3)): IF OS 
(1,3) = "1" AND (L= 1 GR L= 
6 OR L = 15) THEN TS = "HE W 
ON'T GO. ":L = Ll: RETURN 
IF L = 17 AND U = 0 THEN L = 
L1: GOTO 1890 
If Gl 26 AND L= 1 AND Ul = 
0 THEN LG = Ll: GOTO 1890 
СОТО 1060 
IF Ul = 1 AND L = 1 THEN L = 
26: GOTO 120 
If ПІ = 1 AND М15 = "TRA" AND 
L = 26 THEN L = 1: RETURN 
FOR Ki = 1 ТО 4:M25 = MIDS 
(N$[L,2),X1,1): IF MAS < > 
LEFTS (M1$,1) THEN NEXT Xl 
GOTO 1010 
FOR X2 = 43 TO 46: IF MIS < 
> RS(X2) THEN NEXT X2: GOTO 
1010 


L = VAL (NS(L,Xl1l + 3)1: IF 
L < > 0 THEN 1060 
IF L = 23 THEN T$ = "IT'S Т 


ОО SLIPPERY.": RETURN 
IF Ь = 25 THEN L = 26: RETURN 


IF L 


ii 


26 THEN L 


li 


25: RETURN 


IF L = 19 THEN L = 23: PRINT 
"NIGH BROKE M'NECK!!": RETURN 


T$ = "SORRY, BUTCHA CAN'T DO 
THAT.": RETURN 

в = 0: GOTO 120 

IF О5{4,3) < > "1" AND О$( 
6,3) < > "1" THEN 1320 

IF J < > 1 THEN 1110 
2 = 0: IF OS(J,3) = "1" THEN 


4 = 99 

OS(J,3) = "-9":08(1,2) = STRS 
(L] 

If 7 = 99 THEN IN = IN - 1 
IF J = 22 THEN PRINT "YA С 


ОТ ONE!"; PRINT "BUT THE RES 
T СОТ YOU!": GOTO 2220 


ТЕ 7 = 9 THEN T$ - "ҮА HIT 
ONE!": RETURN 

GOTO 120 

IF 0$(18,3) < > "1" THEN 1 
890 


IF J < 0 THEN 511 
IF J = 4 OR (J > 5 AND J < 
11) OR (J > 14 AND J < 18) OR 
J = 22 OR J = 29 OR J > 30 THEN 
1059 
Listing 1 continued on page 274 
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SINGLE | : à | 
, a тей 2 me 
4 _ ee [1 24 
Em. m à E = — - L = E 
pÅ- a 2 EF = a= 
ғ T гі = 


BOARD . — 
TECHNOLOGY = 
Basic system with: 500K bytes 52225. 


ө 1.2 megabytes $2790. 
e 2.4 megabytes 53350. 


A Z80A CPU combined with the CP/M® operating system 
opens new vistas to software availability for eight-bit 
micros. FORTRAN, COBOL, BASIC, APL, PL/1 and 
Pascal are available now to accommodate today's 
scientific, educational, sophisticated small business 
and personal system users. 


е 4MHz2 Z80A CPU * color video text & graphics 
e CP/M 2 operating system е sound generator 

ә 64K 200ns main memory e 2-serial poris 

е БҚ 300ns video memory s 2-parallel ports 

* B-inch dual floppy drives а 4-counter/timers 


Substantial dealer discounts are available. 
OEM inquiries are invited. Please contact: 


COLONIAL DATA SERVICES CORP. 
105 SanfordSt., Hamden, Connecticut06514 
(203) 288-2524 


@CP/M is a registered trademark af Digital Research, inc. 


From S-100 to 


P&T-488 + $-100 computer = Intelligence 
for your Instrumentation System 


The P&T-488 permits an S-100 computer to operate as a talker, 
listener, or controller on the IEEE-488 instrumentation bus for 
less than half the cost of calculator-based systems. Software 
packages which give access to the 488 bus fram high level lan- 
guages such as BASIC are available for CP/M, North Star DOS 
BASIC, and Cromemco CDOS. Or “rol! your own" system 
with the custom system package of assembly language drivers. 
P&T-4BB, assembled and tested, + any 

КЕ software package: $450 (domestic USA) 


Foot PICKLES & TROUT 


Р.О. BOX 1206, GOLETA, CA 93017, (805) 967-9503 


Circle 190 оп inquiry card, December 1980 BYTE Publications Inc 273 


Сігсів 181 on inquiry card. 


274 


°° S-100 USERS "* 


Is LIFE too Slow? 


Specialty Video Systems celebrates the tenth 
anniversary of the game of Life with the 
introduction of a complete Life processor on a 
single S-100 card. 

Under full software control, create dazzling 
video animation effects as this card displays 60 
generations per second! See glider guns come to 
life, see spaceships zoom across the screen! 

And, when you are not running Life, this card 
doubles as a 128 x 128 graphics display. 


° S- 100 compatible 

° 128 x 128 Life array 

° 60 generations per second 

° Doubles as a graphics display 

° Operates under full software control 
* $189.00 Assembled and Tested 
For more information, write: 


Specialty Video Systems 
P. O. Box 2662 
Van Nuys, CA 91404 
(213) 782-5137 


Payroll 

General Ledger 
Accounts Payable 
Accounts Receivable 


Flexible and sophisticated business software thot is of 
Ihe highest quality. Originally developad by Osbarne 
& Associates ond горіспу becoming a standard. Ac- 
countants are pleased with out balance sheets and 
income statements. If has been lesled and approved 
by secrelaries. 


» Complete instructions • Return within 30 doys 

* Up ond running Ihe for compiele retund if 
same doy ol delivery. not satisfied. 

* 100% guaranieed e No licensing 


e Unilmited free agreement — use as 
telephone assisionce. you wont. 


Accounts Receivable 

Accounis Payable 

Pavyroll-Collfornia 

Pavyroll-Non Calitornio state 

Income tax calculations 

(add to California payroll) ....$95.00 

General Ledger 

Mulltple polh center option 

for general ledger 

Manuals [each] 
Formats Алу & single ст double dansity, 105-80 Mod Il. Northslor 
DD. Vector Graphics. Super Brain, many olhen. 
Runs on Beehive. Sone. Hazetline, ADDS. Televideo. SCH, TRS-BO 
Мос ll. HEATH, ACT V. ruertubo N, Ailes, ADM ond many oiher 
terminals. All progroms in CBASIC. under СР M [inchuefes source]. 
Synergetic Computer Products 
575 Middietield Avenue Suite J, Paa Айо. CA 94301 
(415) 328-5391 
VISA а Mosler Change a COD « Company Станса 
TRS.82 4 о rocemgrk of Radio Shock, Inc CP. M isa frociemork of Depta Resacech 
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Listing 1 continued: 


1156 
1157 


1158 
1150 


1163 
1170 
1190 
1193 


1195 
1210 


IF O$(J,3) = "1" THEN IN = 
IN - 1 
OS(J,3) = "-7":0$(J,2) = STRS 
(L) 

IF J > 0 THEN 1060 

IF 0$(0,3) < > "-7" THEN 1 


060 


O$(0,2) = STRS (L): FOR J = 

5 TO 21: IF O$(J,2) = "-1" THEN 
os 57-27) = "a7" 

NEXT : GOTO 1060 

IF J < > 12 THEN 1150 

IF O$(J,3) < > "1" OR OSU 


8,3) < > "I" THEN 1150 
CL = 1: GOTO 120 

ТЕ J = 13 THEN PRINT "ҮЕЕЕ 
CH!!": PRINT "IT'S KEROSENE! 
": PRINT "YA JUST POISONED Y 
ERSELF.": GOTO 2220 

IF J < > 9 THEN 1050 

PRINT "WHEEEE!!": PRINT "YA 
СОТ PLASTERED AND LOST А DA 
Y.": IF CL = 1 THEN LN = LN - 
20 

RETOUR 

ІР J > 32 OR J < 0 THEN 126 


Ü 
B= VAL (0$(3,2)): IF OS(J, 


3) = "2" OR B= LOR B= - 
l THEN 1260 
ІР J « 22 THEN 1890 
TS = "IT AIN'T HERE. ": RETURN 


IF J > 21 OR J = 1] OR J = - 
1 THEN T$ = "WHO THE HECK ҮА 

THINK YA IS?" + C$ + "PAUL 
BUNYON??! YA AIN'T STRONG ' 
NUF.": RETURN 

IF OS(J,3) = "-7" THEN T$ = 

"IT'S BURNT UP 'N RUINED.": RETURN 
IF IN > 4 THEN T$ - "YA САМ 

'T! YER HANDS 'R FULL.": RETURN 


IF OS$(J,3) = "1" THEN PRINT 
"YA ALREADY GOT IT!": RETURN 


IF VAL (OS$(J,1)) = 0 AND I 

€ > 16 TIEN 1290 

IN = IN + 1: ТЕ OS(J,2) = "- 
1” THEN IM = IM - 1:0$(J,2) = 
".;75001,3) = "1l": GOTO 1290 
OS$(J,3) e “1*:06(7,2) = "" 

IF J < > 9 AND J < > 11 AND 
J < > 2 THEN 120 

IF J = 9 THEN IF 05(8,2) = 
"-6" THEN OS(8,2) = "6 

IF J = 11 THEN ТЕ 08(12,2) 

= "-8" THEN 05(12,2) = "8 

IF J = 2 THEN IF 05(18,2) = 
"-l4" THEN O$ (18,2) = "14 
RETURN 

IF OS(J,3) < > *1" THEN TS 

= "YA DON'T HAVE IT !": RETURN 


TS = "OK":IN = IN - 1:05(J,2 
) = STRS (L):09(J,23) = ""i RETURN 
IF 0$(5,3) < > "1" THEN 18 


IF L = 7 THEN L = 8: GOTO 1 
IF L = 12 THEN L = 13 


GOTO 120 
GOSUB 120: ON J + 1 СОТО 14 


1395 
1400 


1410 


1415 


1420 
1430 
1440 
1450 
1460 
1470 


1480 


1490 


1500 


1505 
1510 


1520 


1525 
1530 


1540 


1550 


1560 


1565 
1570 


1575 
1580 


1585 
1590 


00,1430,1440,1460,1470,1480, 
1490,1460,1460,1500,1510,152 
0,1530,1540,1460,1460,1460,1 
460,1460,1560,1570,1580,1590 
,1600,1610,1620,1460,1630,14 
60,1460,1460,1640,1460 

GOTO 1460 

IF VAL (0$(0,3)) < 1 THEN 
T$ 2 "THEY'S LUMPY OLE LEATH 
ER SADDLEBAGS.": RETURN 
PRINT "THEY HOLD ":: IF IM 
0 THEN PRINT "NOTHIN'.":TS 
""- RETURN 

FOR I - 6 TO 22: IF OS(I,2) 
= "-]" THEN PRINT " "OS(I, 
5%”, "2 

МЕХТ :Т$ = 
RETURN 
TS = "YA SEE А WEARY OLD GRE 
Y MULE.": RETURN 
TS = "IT'S AN OLE TORN SACK. 
"; ТЕ 05(18,2) = "-14" THEN 
0$(18,2) = "14" 

RETURN 
TS = "YA SEE NOTHIN' SPECIAL 
4": RETURN 
TS = "IT'S AN OLD WINCHESTER 
SINGLE~SHOT.": RETURN 
TS = "LOOKS LIKE A MAP TA TH 
' LOST DUTCHMAN'S MINE! THAR 
'S A SKETCH OF SUM BOULDERS. 
": RETURN 
TS = "NOTHIN' SPECIAL," + CS 
+ "JUS' A LOADED SIX SHOOTE 
R.": RETURN 

IF 05(8,2) = "-6" THEN TS = 
"LOOKS LIKE SUMTHIN'S 'HIND 
THE BOTTLES.":0$(8,2) = "6": 
RETURN 

GOTO 1460 
TS - "THAR'R 3 KEYS, TIED WI 
TH А LEATHER STRAP": RETURN 


Hu 


PERS (8) + "i"; 


IF 0$(12,2) = "-8" THEN Т5 = 
"LOOKS LIKE THAR'S GLASS UND 
ER 'UM.":0$(12,2) = "8": RETURN 


GOTO 1460 
T$ = "IT'S AN OLE KEROSENE L 
АМР," + CS + "FULL TA THE '" 
+ STRS (LN) + " TURNS LEFT 
' MARK.": RETURN 

ТЕ Т = 11 THEN T$ = "IT SEZ 

"KEROSENE. '": RETURN 
T$ = "THAR'S WRITING ON IT." 
: RETURN 

IF 0$(20,2) = “-17" THEN OS 
(20,2) = "17":T$ = "IT'S AM 
ESSAGE !": RETURN 

GOTO 1460 

IF I = 11 THEN T$ = “IT SEZ 
:" + C$ + "BRING TREASURES Т 
О SALOON, SAY 'SCORE."'": RETURN 


GOTO 1550 

ТЕ Т = 11 THEN T$ = "IT SEZ 

:" + CS + "WATCH FOR OTHER R 

IDER FANTASY CREATIONS ADVEN 
TURES!": RETURN 

GOTO 1550 

TS - "THEY'S А SAVAGE LOOKIN 

Listing 1 continued on page 276 


Circle 194 on inquiry card. 


Circle 183 on Inquiry card. 


THE PASCAL DATABASE 
written in UCSD PASCAL” 


Software ahead of its time 
available now for the APPLE" COMPUTER 
Create a library of information a1 your fingertips 
Full database power Unlimited applications for such diverse 
data as: mating lists, personal and business accounting, 
inventory, job estimates, sales analyses and property 
management. 


THE PASCAL DATABASE is easy to use. 

Menu driven. Clear screen instructions enable even the 
inexperienced user to operate THE PASCAL DATABASE 

THE PASCAL DATABASE has advanced features: 

* On-line interaction. Update, search and traverse database files, ., 
sort on multiple fields... maintain records in several sorted orders. 
Screen formatting ...you design the layout of your files. 
Immediate and automatic indexing of information at data entry. 
User definable data description ewes you ultimate flexibility... 
you define file, record and field names 
Generates custom, easy to read reports. Easy storage and 
retrieval in report library. 

Password protection for individual fies 

ғ Up to 1024 bytes per record. 


Soon avarlable on 8° ІВМ 3740 floppies and other UCSD Pascal systems 
Source license available Dealer inquiries invited. 


hdi JF JEK GD n t ниг EZ ss xd m due ll E RR M TD 


QTHE PASCAL DATABASE Special introduclory price $400.00 
Shipped on floppy disks. Includes complete documentation and 


sample datafiles. Anzona resents please add 6 Yesales taa 
O Manual only $25.00 Master Charge Bank Amencard Check ox Money Order 


(Refundable with system purchase within 90 days) 


ARIZONA COMPUTER 


SYSTEMS, INC. 
P.O. Box 125 Jerome, Arizona 86331 


Kem 
(602)-634-7301 Зат 4 pm Mon.-Fri. 
AG = " Apple 15 a registered trademark of Apple Computer, Inc 


^ UCSO PASCAL «s a ігайегтагк of the Regents of the University of California 


Modems 


Terminals 
We are ihe stocking terminal distributor offering full service, 
on-site maintenance coverage 


СЕТ 


Computers 


Perkin-Elmer Bantam 550B $749 
Microlerm Act УА 779 
IBM 3101 Model 10 1191 
Dec VT100 1899 
Televideo 920C 839 
Hardcopy Terminals 

DEC LA34AA 939  DECLA34DA 1149 
Teletypa Model 43 КЕҢ 1049 МЕС SpiowrMar 5520 3088 

with AS232C and conneclor cable Typewriter quality with Tractor, 

ribbon, thimble 
Printers 

Perkin-Elmer 650/655 CAT 999 NEC Spinwriler 5510 2754 
Screen Printer Typewriter quality wilh Traclor, 

100 CPS ribbon, thimble 
Microline 80 594 
Centronics 737 828 Centronics 779 1068 

Call for other Centronics models 
Modems 

Beli 212A — Penrii 300/1200 799 Бай 103/113 — Ш5А:330 339 

1200 and 300 Gaud/Manvual 300 Baud/Manual originate 

originale aulo answer auto answer 

| Aulo dial option 799 Auto dial option 50 
(Bolh modems connect lo phone lines via R31 1C slandard extensión phone jack ) 
Acoustic Coupler Computers 
| Phone Link — 300 Baud 179 USR 1600P 4099 
Originnte and answer. Compact. 
Leasing rales on request. Write or call lor product information. 
10 day money back guarentee on ail producis. 


Perkin-Elmer Super Ом! 1250 $1799 
Microterm Mime WA B19 
IBM 3101 Model 20 1375 
Televideo 912C 799 


Ш.Б. ROBOTICS inc. 
| 203 N WABASH 
SUITE 718 
CHICAGO, ILL БОБО 


| (102) 346-5650 
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Listing 1 continued: 


! BAND," + C$ + "'N THEY SEE 
Circle 195 on inquiry card. М YA!": RETURN 


E"EFEFIBUVEFUIEES 


1600 TS = "JUS' AN OLE ORE CART F 
ULL O' ROCKS.": RETURN 

1610 IF O$(5,2) - "-25" THEN О5( 
5,2) = "l":T$ = "THAR'S SUMT 
HIN' HERE!!": RETURN 

1615 GOTO 1460 

1620 TF I = 11 THEN TS = "IT SEZ 
:" + C$ + "WELCOME TO FRONTI 
ERTOWN.": RETURN 

1625 GOTO 1550 

1630 IF 0$(10,2) = "-6" THEN 0$ | 
10,2) = "6":T$ = "THAR'S A 6 
ЕТ OF KEYS THAR!": RETURN 

1635 СОТО 1460 

1640 В = INT { RND (1) * 3341): 
ON B GOTO 1650,1660,1670 

1650 T$ - "IT'S A BARREL CACTUS." 


р ROT FALCAGE 155000 
LIU & (CIF PACRAGES 3360 OD 
ылап POAT ығ TRO Ф ОТТА 6545 n 
wath LID partage ыы 
ee 20 & LIP package t ааа ой 


MAURO POTTER (ues М жоғ оын бі ang hugh ah лАН [тий ст 1) graph расын кинг 
яғы A IY weg рач жып өніп ОЙЫ vaci rim пі prb wen ә) одр im Т ртт wast Uri 
биге 


xLarmluid Lim ip pena Piri tan br aii er ipi amy S LHH Hopr ata 55 ti nh d рын piel dupu! PE" 
pur — ر‎ ee Se Ее Sw)! & 8600 ma op ғаған H RETURN 
AFAD SOFTWARE Comm ma temere de Ptr am келеме noi 1660 TS - "IT'S A CHOLLA CACTUS." 
сыйға ASTE сыы асч ener BION ағай curva шым [hs ыўгачна з Prxjepeerularre| arie жей тыр} è RETURN 
become apop] 45 том uir gu plotóong ru greed "c baaaie ae c 060. 230 icus 
МАС MO B CR M re 6 МОЛЫНАН TAS BO ar MEAT B9 Call фын аи 1670 TS - "IT'S A SAGUARO CACTUS. 
LID FACH AXE лабай амал қиынан кемде рй» асы TU СЫР pr n : RETURN 
коне a Pda мәселе ard draco таза aan Coram Сай! reg 
ipae Roni ROU монии 1690 IF J = 4 AND I = 38 THEN 17 
A €— aieo. жар Ma m ire ien мас: за ERA МР ОСАЛ 8 0 
Тоқ ШЫНЫ Für Urs. аға GMAT dp Buch мә سا۴‎ mach Чы аты реу фтыт т 
ню "9 bi 1700 IF J < > 1 OR VAL (0$(1,3 
iti i ad aah Н = )) < 0 THEN T$ = "SORRY, В" 


nag: tica اد‎ ape Cres ore By kahir bpr Lad, cup ane гасы rye werd De ut 
or тағуына MELOS ОАР 14857 рили оға) «ын nieri ur чыш} pombe’ acis irh 
GANE VE QA MAC QUIM gris? $ m NEC $104 $5320 
қ(Ғағас {EAYHEEA (LÀ; 301 1717 
8249 MECHTERRANTEAN WAT SACRAMENTO CALIFORNIA 93876 


THAT AIN'T POSSIBLE.": RETURN 


a ao i 
HOES ГГ еп “СП LJ 


1710 ТЕ I < > 38 THEN 1720 

“селк сам imme 1715 ІР 09(1,3) = "" THEN T$ = 
Шы: mem ратын | TENDARFOOT! YA НАУ"ТА LEAD ' 

IM FIRST.": RETURN 

1717 СОТО 1780 

1720 ТЕ O$(1,3) = "1" THEN 1320 

| | 1723 IF 05(7,3) - "1" THEN IF I 

SPECTACULAR MEET TIR S 

| D.'": RETURN 


Offers 1730 ON I - 13 GOTO 1740,1750,17 
60,1770 
1740 T$ = "HE СОТ AWAY FROM YA.": 
d RETURN 
nmn " uil 1750 T$ - "YER TOO SLOW, HE СОТ A 
WAY.": RETURN 
Le Lot ie ar n аш 1760 IF 08(7,3) < > "1" THEN TS 
Single sided ^ Single Density 2 "BAD LUCK, YA TRIPPED AND 
HE RUN OFF.":0$(1,3) = "":O 


5(1,2) = STRS (L): RETURN 
1763 IF O$(1,3) = "" THEN 1280 


D Page —— . 1766 СОТО 1320 
шынымды eta Write for quantity discounts 1770 T$ = "HE BUCKED YA OFF.": RETURN 
aa ge АРН 1780 INPUT "WITH WHAT?";OM$: IF 
erani ایی ا یا‎ 5% "тілі Каз-вөне/10 $2.49 Ш di. J = 4 THEN 1800 
salve RH 8" Kas-sette/10 52.99 tr pd 1782 IF LEFTS (QMS + " ",3) < > 
f Sonar to Каз овце. | "SAD" THEN T$ - "IT FELL OFF 
storage box. Write for quantity discounts ." + CS + "HE GOT АМАҰҮ,":05( 
DISKETTE DRIVE 5'A" or B" KIT 1,3) = "":IN = IN = 1:0$(1,2 
INTRODUCTORY ) = STR$ (L): RETURN 
PRICE 1790 IF OS(0,3) = "1" THEN 051(0, 
free operation $19.50 3) = "2":IN = IN = 1: GOTO І 
a 060 
келім ng ol 57a” applicato: | 1795 GOTO 1320 
AUF disks tet > B" mylar hardhoies |50). $8.00 1800 IF LEFTS (OMS + "3i < У 


damages 5747 mylar hardholes (50) $6.00 


"BUL" THEN 1050 
1805 IF 05(8,3) < > "1" OR О5(4 


"abd dE а резе, Сс ,3) < > "1" THEN 1320 
p | за 1810 GOTO 120 
СА 92103 oos ORDER $10 e SATISFACTION GUARANTEED 1820 FE OS(J,3) < > "1" THEN 13 


1822 INPUT "ON OR IN WHAT? (IE ' 
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1830 
1840 
1841 
1843 
1845 


1847 
1850 


1852 


1855 
1857 


1860 
1870 
1872 
1875 
1880 
1890 
1900 
1920 
1930 
1933 


1936 
1940 


1950 


1953 


1960 
1970 
1980 
2000 


2005 


2006 
2010 
2020 


2030 
2040 
2100 


ON TABLE'}) ?";ОМ65:Р5 = LEFTS 
(OMS + " ",2): IF P$ < > "I 
М" AND PS ¢ > "ON" THEN TS = 
"HUH?": RETURN 
М16 - MID$ (0М5,4,3) 

IF PS < > "ON" THEN 1850 

IF М18 - "MUL" THEN 1790 

IF J < > 13 THEN 1320 

IF LM = 0 THEN TS = "IT'S E 
MPTY.": RETURN 
LM - 0: GOTO 1320 

IF MIS < > "SAD" THEN 1860 


IF J < 5 OR J = 19 OR J = 2 
2 THEN T$ = "SORRY, IT DON'T 
FIT,": RETURN 

IF ІМ > 4 THEN TS = "ТРЕ BA 
GS 'R FULL.": RETURN 
OB(J,2) = "-1".0$íJ,3) е "h 
IN = IN - 1:IM = IM + 1:Т$ = 
"OK": RETURN 

IF М15 = "MUL" THEN TS = "Y 
A GOT KICKED !": RETURN 

IF MIŞ < > "LAN" THEN 1050 


ТЕ О5(13,31 < > "1" GR ОБИ 
12,3) < > "l" THEN 1320 

IF LM = 50 THEN LN = LN + 5 
0:ЬМ = 0: GOTO 120 

TS = "JAR'S EMPTY.": RETURN 


TS - "YA CAN'T DO THAT... YE 
T! 
PRINT Т5:Т5 = "": GOTO 100 
PRINT "YA GOT WITH YA: ”;: IF 
IN Û AND O$(1,3) < > "1" THEN 
TS "NOTHIN'": RETURN 
B= VAL (05(0,3)):ХІ = B: IF 
В < > 1 THEN 1940 

PRINT : PRINT 0510,0)", CON 
TAINING: ";: FOR I = 1 TO 22 

IF OS(I,2) = "-1" THEN PRINT 
OS(1,0)". ІШІ = Ф 

NEXT : TF ХІ < > 2 THEN PRINT 
"NOTHIN'! "; 

IF 05(1,3) - "1" THEN PRINT 

: PRINT "THE MULE, WHICH YER 
LEADIN, ";: IF В = 2 THEN PRINT 
"{CARRYIN' SADDLEBAGS) "; 

PRINT :X1 = 0: FOR I = 2 ТО 
22: IF VAL (OS(I,3)) < 1 THEN 
1970 

IF CL = 1 AND I = 12 THEN PRINT 
"LIT "y 

PRINT OS(I,0)". "; 

NEXT 

Т5 = "": RETURN 

IF L = 18 THEN HOME : PRINT 

ҮА FELL 100 FEET "М LANDED 

Oi ROCKS,": PRINT " 

YER DEAD. 


Ho M 


"; GOTO 2220 

ІР J = 23 OR J = 32 OR MIS = 
"P" THEN TS = "OK": RETURN 
GOTO 1050 
T$ = "WHERE?": RETURN 

IF L = 25 THEN L = 26: GOTO 


120 
If L = 26 THEN L = 25 
GOTO 120 


DATA rrrrrrrrlN А MINER'S 5 
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Circle 197 on Inquiry card. 


Boards for S-100 BUS 
from S.C. Digital 


"CPUI-Z80" 
Advanced 7804 based CPU board 


5219 Assembled and Tested 
$149 Ки "(less Interrupt} 


АШ" 
і 8%! ер... 
gece sedan 


Features: Model CPUI- 780 
9 2/4 Mhz SW selectabla. © Built іп 8 Priontized Vectored Interrupts wath 8 poseable levels 
ol Nested lnterrupts using powerful Mode 2 of 280, ali done in Hardware, expandable with 
extemal cht. € Vector Jump on RESET, in 4K increments. ® Supports 2K of EPROM (not 
supphed), ОМА, dynarmic RAM refresh . . . талу more. 

"Ка comes with all parts except chips connected to Interrupts. 


“INTERFACE: 1” 
1/0, Memory 
Interface Board 


5229 Assembled and Tested 
$169 Kit 


Featues: Model 3SPC 
Ф 3 Serial w RS232C or 20ma Current Loop, 1 Parallel © 4K of EPROM/ROM and 4X of 
RAM (ROM/AAM not supplied). @ Bull in Kansas City Standard Cassette interface usable to 
1200 Baud ® Generales all popular baud rates up to 19.2K baud, including 1106 134.5. ® 
SW settable Address, Baud Rates, Ports 


"UNISELECT" 18K Static RAM wrth universal Bank Select 
Model 1GKUS — $235 A & T, with 200 nsec memory chaps. 


All boards meet IÉEE-S100 standards, Fully socketed, sokler masks, gold contacts, and 
guaranteed for one full year. Kit guaranteed parts. only. 

Delivery: Irom stock 1072 hours. Ordaring: You may call for M,C., Visa ex C O. D. orders. 
[Add $4.00 for C. O.D.) Personal checks оК, but М.П. speeds shipment, Takes 7 10 15 days 10 
clear personal checks before shipping. 

Undamaged boards can be retumed within 10 days for full refunds. Minois residents add 5'4% 


sales ta 
ОЕМ PRICING AVAILABLE, DEALER INQUIRY INVITED 


S | С . Digital P.O. Box 906 Phone: 


Aurora. ІІ. 60507 (312) 897-7749 


The Phone Link Acoustic Modem 
Sleek .... Quiet... Reliable 


* Originate and Answer Modes 
е 0-300 Baud * RS232C 

« Self Test e 1 year warranty 
е 5 Diagnostic Leds 


| Dealer Inquiries invited 


U.S. ROBOTICS inc. 
203 m. WABASH 
SUITE ІЛЕ 
CHICAGO, ILL 6060! 


(Sl2) 346-5650 
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Circle 199 on inquiry card. 


8088 PROCESSOR 


Add new processing power to your 5100 bus system. Add 
the LDP88 processor to your system and realize performance 
only available with minicomputers previously. The LDPBB 
utilizes the Intel 'M 8088 processor which is fully compatible 
with software written for the 8086. 


LDP72 FLOPPY DISK CONTROLLER 


The LDP72 offers the following advanced features: 


Software selectable single or double density 

Software selectable mini or standard floppy disk 
Onboard data separation for data reliability 

Controls up to 4 double density, double sided floppy 
disks for up to 4M bytes of storage 


86-005” 


86-DOS, Seattle Computer Products 8086 operating 
system, is now available for the LDP88 with a BIOS far the 
LDPBB, LDP72 combination. 


B6-DOS $195 
Partial Kit 


$199.95 
129.95 


Full Kit Assembled & Tested 
$349.99 5399.99 
219,95 274.95 


LDPB8 
LDP72 


Master Charge and Visa accepted (Visa add 4 96) 
(Mass. residents add 5% sales tax) 


LOMAS DATA PRODUCTS 


11 Cross Street 
Westborough, MA 01581 
Telephone: (617) 366-4335 


B6 DOS ıs a trademark of Seattla Computer Products 
Intel is a trademark of imel Corporation 


ІЕЕЕ-488 BUS 
SYSTEM BUILDING BLOCKS 


For Commodore PET/CBM and other computers... 


TNW-2000 


TNW-1000 Serial interface: $129 


1 channel output only 


Serial Interface: $229 


ТМУ/-2000 1 channel ipu alte! output 
TNW-232D Dual Serial Interface: $369 
TNW-103 


Telephone Modem: $389 
Ашо answer/ ама chal Lise wih САА 
PTERM: A program thal turis your PET «to a termina 
up! m wilh THW-2000, THW-232L] or TMW 1031 
Allows Slorage of up ta В programs in PET 
memory al once Hun them « алу order 
РАН: А sophisicaled elecironrc man program 
(use wi TNW-T03! 


Write or call lor information today: 


TNW Corporation 
3351 Hancock Street 
San Diego СА 92110 


(714) 225-1040 
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2110 


2120 


2130 


2140 


2150 


2160 


2170 


2180 


2190 


2200 


2210 


HACK,WINDOW, DOOR,,1,3,3,,,I 
N A DRSERT,ROAD. MOUNTAINS. 
DESERT,WNES,2,4,2,2,2,0N A D 


IRT PATH,MINER'S SHACK. ROAD 
. MOUNTAINS," W ",5,1,4,2,2 
DATA ON A DIRT ROAD,MOUNTAI 


NS. PATH. DESERT. TOWN,NE S, 
2,7,3,2,5,IN A GHOST TOWN,SA 
LOON," N “,1,6,4,,,ІМ A SAL 
OON,,W ,1,5,,, 

DATA АТ THE SUPERSTITION MO 
UNTAINS,ROAD. DESERT,S N ,4, 
4,2,2,2,AT WEAVER'S NEEDLE, , 
WS ,1,9,7,, 

DATA IN A NARROW DEFILE,BUS 
HES. CAVES," NS",1,11,10,12 
,8,IN A SMALL CAVE,,E ,1,9 
, r, BEHIND A BUSH,BUSH.,W 
,1,9,,,,1N А BOX CANYON, BUSH 
ES. TREES. BOULDERS," S",4 
/,12522,15, d 

DATA IN FRONT ОҒ А HIDDEN М 
INE,MINE SHAFT,ESNW,8,14,12, 
12,12,IN THE MOUTH OF A DIM 
MINE,MINE SHAFT,EW ,1,15,13 
IN A MINE,DARK TUNNEL, EW 

,6,16,14,, 

DATA AT THE END ОҒ A TUNNEL 
,IRON DOOR," W ",1,17,15,,, 
IN A LARGE CHAMBER,IRON DOOR 
,WNES,1,16,19,18,20,IN А МА? 
E OF TUNNELS,,NSEW,6,18,18,1 
8,18,IN FRONT OF A PIT,DARK 
HOLE," 5 *,7,23,17,, 

DATA AT AN INTERSECTION,," 
SNW",6,,22,17,21,IN A DEAD E 
ND TUNNEL,,E  ,8,20,,,,IN A 

BLOCKED TUNNEL,,N ,8,20,, 
,,AT THE BOTTOM OF A 5НАРТ,М 
АШ; Ris: 

DATA IN A TUNNEL,,NS ,6,23 
,25,,,AT THE END OF A TUNNEL 
, LADDER," N ",6,26,24,,,AT 
THE ТОР OF A LADDER,,,6,1,25 


FEF 

DATA SADDLEBAGS,2,1,MULE,,3 
,BURLAP SACK,4,14,SHOVEL,4,1 
QRIFLE,4,1,MAP,1,-25,GUN,1,- 
l,CARROTS,1,-1,BOX OF RIFLE 
BULLETS,1,-6,WHISKEY BOTTLES 
р 2,6,KEY5,1,-6 PILE ОЕ BONES 

( MINE),2,8 

DATA LANTERN,2,-8,J9AR OF LI 
QUID,1,-11,*SPANISH COINS*,1 
, 7-10, *TOURQUOISE*,1,-23,#5SIL 
VER#,1,-21, #GOLD#,1,-22,MATC 
HES,1,-I4,CRATES,3,17,NOTE,1 
,-17,PAPER,1,6,INDIANS, ,11 
DATA ORE CART,,14,8ED,,1,S1 
GN, , 5, BROKEN GLASS,,6,TABLES 
2246, CHAIRS, ,6,ROCKS, , 10, WOOD 
EN RAILS,,15,CACTUS, ,2,TRAP 
DOOR, , 26 

DATA GO ,ENT,RUN,QUI,DIG,CL 
L, INV, JUM, DRO, СЕТ, EXA, REA, LO 
O,MOV, CAT, CHA, LEA, RID, PUT, PL 
A,PIC,PUS,PUL,SIIO, OPE, CLO, GI 
V,BUR,LIG,DRT,BRE,HIT,UNL, LO 
C,TAK,LIS,SAY,FEE,LOA,UNT, FO 
L,POU,EAT,NOR,SOU,EAS,WES 
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Our latest MP/M" enhance- 
ment enables the Dynabyre 5000 
microcomputer family to handle 
eight simultaneous tasks initiated 
by as many as eight consoles. 

For example, Dynabyte’s new 


byte invites you to see for your- 
self. Just send the coupon below to 
P Michael Seashols, Vice President 
of Marketing, Dynabyte, 

115 Independence Drive, Menlo 
Park, California 94025. Well 


perform more than one task from 
the same consale. 

Leading edge capabilities, 
including DMA for faster thru-put, 
rype-ahead for quicker operator 
entry and independent spooling to 


Business Manager application 
software can be used for accounting 
functions by several operators, 
while word processing or other 


accommodate as many as sixteen 
different printers for outpur flexi- 
hilii. Additionally, the Dynabyte 
5000 microcomputer family offers 
up to 96MB capacity. 


contact you to arrange for а demon- 
stration of our remarkable new 
multi-tasking, multi-user microcom- 
purer. If you are in a hurry, call 
usat (МО) 227-8 300 or in California 


tasks are being performed Бу other 


operators. And each user can Its hard to believe — sa Dyna- ($15) 329-8021. 


Гг" =" DDAONE с Conn ани 


PROVE IT! 


LI Show my һим this enhanced МР/М ronmng en Dypabytes ANV ік od 
TUT ча рст» handles multe tasks [г< hand ңа bina a Yard VE evict fa: BES, Th be 
computers sie advance! 
Г am interested im your disketne. 
C] winchester canridue пи xlule. 


O hand А versa 

Give me а call and send me informanon 

Name 

Title 

Company : 
Street Adress 
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Listing 1 continued: 


2220  VTAB 24: INPUT "DO YA WANT 
TA TRY АСІМ?";ОМ5: IF  LEFT$ 
(OMS + " ",1) = "Y" THEN RUN 


2230 РОКЕ 34,0: POKE 35,24: HOME 
: NEW 
2300 PRINT "TRY EXAM'NIN THIN'S. 
": RETURN 
2310 PRINT "ROADS GO PLACES.": RETURN 


2320 PRINT "MAYBE THE TRAIL GOES 
SUMWHAR.": RETURN 

2330 IF 05(5,3) < > "1" THEN PRINT 
"YA GOT À MAP?": RETURN 

2340 PRINT "TRY 'FOLLOW.'": RETURN 


2350 IF VAL (05(1,2)) = L THEN 
PRINT "THE MULE LOOKS THIN. 
": RETURN 

2360 GOTO 2300 

2370 PRINT "KEEP GOIN'.": RETURN 


2380 PRINT "IT'S SLIPRY, BUTCHA 
MIGHT MAKE IT DOWN.": RETURN 


2390 PRINT "THIS HERE'S A MINE, 
YA KNOW.": RETURN 

2500 IF J = 7 THEN T$ = "THEY TA 
STE PURTY GOOD.": RETURN 

2510 T$ - "CAN'T DO THAT... WEIRD 
О 1": RETURN 

2520 INPUT "SURE?";QM$: IF  LEFT$ 
(QMS + " ",1) < > "Y" THEN 
390 

2530 INPUT "NAME?";QM$:0MS = "LD 
G/" + QM$: ONERR GOTO 4100 

2535 PRINT "OPEN "QMS: PRINT "WR 
ITE "QMS 

2540 PRINT L", "CL", "М", "IN", "LM 
n 4 “ле в "(11 ы” " IM 

2541 FOR X = 0 TO 32: PRINT O$(X 
,1)","0$(X,2)*,*0$(X,3): NEXT 


2550 PRINT "CLOSE "QM$: РОКЕ 216 
(О: PRINT "SAVED!": GOTO 390 


4000 РОКЕ 216,0: PRINT "CLOSE "0 
MS:EB = PEEK (222): IF EE = 
2 OR ER - 3 OR ЕЕ - il THEN 
PRINT "BAD NAME. TRY ANOTHE 
R.": GOTO 80 
4010 ТЕ ЕЕ = 6 THEN PRINT "NO Р 
ILE NAMED "QMS: GOTO 70 
4020 PRINT ">>> DISK PROBLEM. ER 
ROR #"EE: GOTO 70 
4100 РОКЕ 216,0: PRINT "CLOSE "0 
MS:BE = PEEK (222) 
4110 IF EE = 2 OR EE = 3 OR ЕЕ = 
11 THEN PRINT "BAD NAME, TR 
Y ANOTHER.": GOTO 2520 
4120 IF EE = 4 THEN PRINT "DISK 
WRITE PROTECTED!": GOTO 252 
0 
4130 IF EE = 9 THEN PRINT "DISK 
FULL!": PRINT "DELETE"QMS: GOTO 
2520 
4140 ТЕ EE - 10 THEN PRINT "FIL 
E LOCKED! (AND I DIDN'T DO I 
Ті)": GOTO 399 
4150 PRINT ">>> DISK PROBLEM. ER 
ROR #"ERE: GOTO 390 
9999 END 
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MICRO DESIGN 
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ALPHA OMEGA COMPUTER SERV  DIGICOMP 
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COMPUTER CONCEPTS SWITZERLAND 
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G & 8 COMPUTER SYSTEMS MITCHAM VICTORIA 
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Holiday gifts that 
wrap up year- 
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ALABAMA 
ANDERSON COMPUTERS 
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WALNUT CREEK 415 933-5252 
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Here's a great idea for every computer. 
Cover Craft Dust Covers are currently 


СОАТА COPE 
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` Product Review 


Computer Bismarck 


Peter A Ansoff, 5441-10 Sheffield Ct, Alexandria VA 22311 


... the next few years will see a massive influx of 
computers into serious war-gaming. 
— The General volume 16, number 3 


Ever since the advent of the war game as a hobby in the 
early 1950s, the marriage of the war game and the com- 
puter has been a recurring topic of discussion in 
periodicals and at gaming conventions. Certain aspects of 
designing and playing war games appeared to be natural 
applications for the computer—recording and 
manipulating large quantities of data, simulating in- 
complete intelligence in a two-player game, and record- 
ing and storing games in progress. The design and 
publication of war games is, however, a commerical field 
like any other, and until recently, the high cost of the 
hardware and software involved sent the average war 
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Name 
Computer Bismarck 


Type of package 
Historical-simulation 
game 


Manufacturer 
Strategic Simulations Inc 
POB 5161 
Stanford CA 94305 
(415) 494-0557 


Price 
$59.95 


Format 
5-inch floppy disk 


Language 
Applesoft BASIC 


Computer 
Apple Il with 48 K bytes 
of memory and one disk 
drive 


Documentation 
Sixteen-page booklet, 8У; 
by 11 inches (22 by 28 
cm), plus printed charts 


Audience 
Game enthusiasts, high 
school and older 


Additional comments 
А somewhat different 
version for the Radio 
Shack TRS-80 with 16 K 
bytes of memory and a 
cassette interface is 
available for $49.95 
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gamer back to his manual unit-strength roster sheets with 
a sigh of "what if." 

Although Star Trek and other computer “war games" 
have been in existence for some time, attempts to apply 
computers to a serious historical-simulation game are 
relatively recent. (The quotation above, taken from an 
article entitled "Panzer Dreamer," was published as 
recently as September 1979.) Simulations Publications 
Inc (SPD, a major war game publisher, announced in 
April 1979 that it would soon market a line of Radio 
Shack TRS-80 "game assistance" programs that could be 
used to speed up manual play of specific SPI games. SPI 
has also designed and published some general-purpose 
software including a range algorithm for use with the 
company's standard hex-grid maps. 

In January 1980, however, the small California firm of 
Strategic Simulations Inc published a game called Сот- 
puter Bismarck —and the war game hobby entered the 
computer age. This game represents a milestone in the 
development of commerical war games. 


The Game 

Computer Bismarck simulates the breakout of the Ger- 
man battleship Bismarck into the North Atlantic in 1941, 
and the massive British naval and air effort to locate and 
sink the Bismarck. (The version for an Apple II with one 
disk drive and 48 K bytes of memory is the one being 
reviewed here.) The game can be played in two modes; as 
a two-player game with one player commanding the 
Bismarck and the other the British forces, or as solitaire, 
with the player commanding the British forces against the 
wily efforts of "Otto von Computer." In either case, the 
objectives are the same: the British must sink or damage 
the Bismarck while protecting their merchant convoy 
routes to and from North America, and the Germans 
must avoid being sunk while disrupting convoys and 
possibly sinking British warships. 

The game begins with all forces located as they were at 
1200 hours on May 22, 1941. Play proceeds in turns, with 
each turn representing four hours of time. During a turn, 
each player enters movement and search commands by 
keyboard for each of his ships and aircraft. A color map, 
displayed on the computer video screen, shows the loca- 
tions of friendly forces and of enemy forces that were 
spotted in the previous turn. 

After all orders have been entered, the computer car- 
ries out all movement simultaneously and determines 
whether opposing forces have sighted each other. Com- 
bat can result when opposing forces find themselves in 
the same map square. Combat resolution (including 
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Ав the Western United States' largest 
distributor of SuperBrain? hardware and soft- 
ware, 


WE WILL NOT BE UNDESSOLD 
BY ANY ADVERTISED PRICE! 


Huge volume purchases for national and 
international marketing gives us the chance 
to get you rock bottom prices from the fac- 
tory. 

Our SuperBrain® prices are the lowest in 
the country, and our assistance in hardware 
and software information will be pleasant and 
helpful at all times. 


SOFTWARE. tt PROGRAM LANGUAGES. 
CBasic MBasic 
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X 
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Accounts Receivable 
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General! Ledger 
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“Magic Wand” 


X 
X 
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X 
X 


Model 88T Impact Matrix Printer 595.00! 


eOther Printers Available: 
eT-| 810 " 
eAnadex 
eDiablo 
“МЕС 
eQume 


ШШШ COMPUTER 
сіміс MARKETING | 
ШШШ CORPORATION 


Computer Marketing Corporation 
11058 Main St., Suite 125 
Bellevue, WA 98004 

Dealer Inquiries Invited. (206) 453-9777 


aerial bomb/torpedo attacks, surface gunfire/torpedo at- 
tacks, and submarine attacks) is done by the computer, 
and damage points are assigned to the forces involved as 
appropriate. Damage cumulatively reduces the speed, 
firepower, and/or the structural integrity of a ship. The 
number of hits required to sink a ship varies with the 
characteristics of the particular ship and the amount of 
damage it has sustained in previous combat. 

Once combat resolution is completed, another turn 
begins and the cycle is repeated. Factors such as weather 
(which affects searching), ammunition expenditure, and 
reinforcements are monitored by the computer and in- 
troduced into play as appropriate. The game ends when 
the Bismarck is sunk, when one player has accumulated a 
lead of 30 victory points, or after the 0800, May 27, 1941, 
turn. 


Physical Description 

Along with the program floppy disk, the Computer 
Bismarck package includes two plastic-coated mapboard 
charts for move plotting, a sixteen-page rulebook (con- 
taining strategy suggestions and historical background, 
as well as the game rules), a set of data charts, a setup 
sheet, and two grease pencils for use with the mapboard 
charts. The printing and graphics are of professional 
quality throughout. The components are packaged in an 
unnecessarily large, but attractively illustrated, box. АП 
in all, the game is an excellent physical product. A minor 
irritation with the graphics is the use of three-digit 
twenty-four-hour clock times on the turn record chart 
(eg: "400" instead of the more proper "0400" to represent 
4 AM). 


At last...the 
Typewriter Interface! 


Turn your electric typewriter into a low cost, high 
quality hard copy printer. 1 Year Warranty 


Oynatypar—the patenied* RDI—!/O Pak is fast becoming the indusiry 

standard lor typewriter output. Why? Because: 

1. It lakes 2 minutes lo Initially install and 5 seconds to remove or 
replace. 

2. You do not have to modily your typewriter. All factory warranties 
and maintenance agreements on your typewriter will be honored. 

3. You can use it with al! powered carriage return typewriters that 
have U.S, keyboard. Our Model | works with all non Selectrics and 
our Model II works with Selectrics. Conversion between modals 
өзе 2 minutes and the kit (26 plungars) is available lor а nominal 
charga. 

4, You don’t һауа іс lug around a bulky printer whan you travel. If 
there is а typewriter al your destinalion, you can install the light 
(3 Ibs.) 1/0 Pak in just 2 minutes. 

5. Same interface for TRS-BD, Apple and GPIB. Centronics and Pet 
compatible interfaces are available Іп third quarter 1980. Electric 
pencil available. 

8. Delivery: Stock to two weeks. Price: $499. tor tha complete syslem, 
FOB Rochester, Domestic. 


Over 1000 in el today. VISA and тозса accepted, 
Call Kon Yanicky at 716-385-4336, or write: ‘ 


=< ———-—-———-——-—-—-  —-—_—_——-———_ 
“а o O M —— © ee 


3100 Monroe Avenue, Rochester, Мам York 14618 incorparated 


"Foten Feadiag 
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Game Evaluation 

The promotional literature for Computer Bismarck 
claims that “without the drudgery of the organizational 
overhead of paper-and-pencil games, your mind is free to 
develop and test sophisticated search, combat, and 
logistics strategies . . ." (Campaign, number 79). Regret- 
tably, this claim is largely untrue, Although Computer 
Bismarck does relieve the player of many of the paper- 
work aspects of conventional war games, it introduces 
new problems that can actually increase the time required 
to complete a single turn. 

The mechanics of Computer Bismarck are based 
almost entirely upon those of the conventional war game 
Bismarck, published in 1979 by the Avalon Hill Com- 
pany. While the designers of Computer Bismarck wisely 
chose not to adapt the detailed combat mechanics of the 
Avalon Hill game, the movement and search procedures, 
orders of battle, and capability factors assigned to the 
ships and aircraft are derived almost directly from the 
Avalon Hill version. There is certainly nothing wrong 
about this; indeed, it was probably wiser to adapt an ex- 
isting design rather than use a new and untried system 
(although it would seem proper as a matter of courtesy to 
acknowledge that the game was based on an Avalon Hill 
design). 

The fact remains, however, that the original game was 
designed for manual play, and its search procedure— 
moving ship counters on a playing board—was 
reasonably efficient for that medium. In Computer 
Bismarck, ships are moved by entering the square-by- 
square track that each ship is to follow, consulting the 
mapsheet each time to verify the square coordinates and 
checking the rules for convoy destinations and other 
details. This can be rather time-consuming, as the British 
frequently have thirty-plus ships in play, not to mention 
aircraft. It also causes a player to become mired in the 
details of individual ship movement to the exclusion of 
strategic considerations. Computer Bismarck also 
perpetuates the irritating system of ship movement rates 
which, in the Avalon Hill original, was apparently scaled 
so that the map-board would fit exactly into the Бох. 

The failings of Computer Bismarck can be summarized 
by saying that it does not take advantage of the 
possibilities offered by the computer. For example, it 
would have been relatively easy to design a movement 
system based on the target square principle; ie: a ship 
would be ordered to proceed to square X and patrol there 
until further orders are given. The convoys could also be 
“programmed” to steam toward their destinations unless 
ordered otherwise (eg: to avoid the Bismarck). These 
changes would also have made the game much more 
realistic. Also, the task force system used in the Avalon 
Hill game could easily have been adapted to the computer 
version, increasing both playability and realism. 

Instead of thinking along these lines, the designers of 
Computer Bismarck chose to retain the conventional 
pencil-and-paper system of the Avalon Hill game; by 
doing this, the designers precluded many of the advan- 
tages that computerization might have provided. It is dif- 
ficult to believe that they couldn't have done better. 

In all fairness, it should be pointed out that the com- 
puter version does offer one unique advantage: the 
possibility of solitaire play. Preliminary play testing in- 
dicates that "Otto von Computer" is indeed a skillful op- 


Software for the Apple ІІ and Apple ll Plus* 


ASTEROIDS IN SPACE" 

By Bruce Wallace 

Ап exciting space action game! Your space ship is 
Iraveling їп Ihe middle o) a shower of asteroids. Blast 
Ihe asteroids with lasers, bul beware — big astercids 
iragment into small asteroids! The Apple game paddles 
allow you (о rotate your space ship, lire its laser gun, 
and give it thrust to propel it through endless space. 
From ите to ime you will encounter an alien space 
ship whose mission 15 to deslroy you, so you'd betler 
destroy it first! High resolution graphics and sound 
eflects add to the arcade like excitement thal this 
program generates. Runs on any Apple Hl with al least 
32K of RAM and one disk drive. 


ба Diskette - $19.95 


FASTGAMMON"" By Bob Chnshansen. 
Sound, hi res, color, and musical cartoons have 
helped make this the mosi popular backgammon 
playing game for the Apple (1 But don't let these 
entertaining features fool you — FASTGAMMON 
рау serious backgammon Runs on any Apple |! 
with at least 24K of RAM, 


Cassette - $19.95 Diskette - $24.95 


ASTROAPPLE" by Bob Male. 

Your Apple computer becomes your astrologer, 
generating horoscopes and forecasts based оп the 
compuled positions of the heavenly bodies. This 
program offers a 36 and stimulating way to 
enlertam friends. ASTROAPPLE produces natal 
horoscopes {birth charls] for each person based 
on his or her birth data Any two people may be 
compared for РА. emotional, and intellectual 
compatibility. The program is written in Applesoft 


BASIC with machine language subroutines, it 
requires eviher RAM or ROM Applesoft and al least 
01 memory, 


Cassette - $14.95 Diskette - $19.95 


FRACAS" by Stuart Smith. 

‚ А fantastic adventure game like no other! Up ta eighl 
players can participate in FRACAS at the same time. 
Journey in the land of FAROPH, searching for hidden 
;, treasure while warding olf all sorts of untnendly and 
,. dangerous creatures. You and your frends can compete 
# with each other or you can join forces and gang up on the 
+: monsters, Your locaton is presented graphically and sound 
effects enliven the battles. Save your adventure on diskette 
айий СШ! Or cassette and continue it at some other time. Both integer 
МНЕ ЫЙ J -% BASIC and Applesolt versions included. Requires at least 
: 3 32K о! RAM 


Cassette - $19.95 Diskette - $24.95 


BENEATH APPLE MANOR™ by Don Worth. 
Descend beneath Apple Manor into an under- 
ground maze ol corridors, rooms, and secret 

ssages in quest of rich and powertul treasures. " 


Se 


he dungeon complex consists of many floors, 
each lower level more dangerous than the last. If 
you сап reach Ihe lowesl level, you may even find - 
the ultimate object of your quest, the fabled , 
golden apple of Apple Manor. Strategy is extreme- 
ly important as you deal wilh a variety of monsters, 
each with its own characleristics Written іп 
integer BASIC with machine language sub 
routines. Requires integer BASIC and at teast 16K 
of RAM on cassette or 32K of RAM on diskelle — 


Cassette - $14.95 Diskette - $19.95 


QUALITY SOFTWARE 


6660 Reseda Bvd.. Suite 105, Reseda, CA 91335 


(213) 344-6599 


Now exclusive distributors ior products Irom The Software Factory, Newhall, Califorma 


"Apple It and Apple 11 Plus are trademarks of Agie Computer, inc 
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BATTLESHIP COMMANDER™ by Erik Kilk and Matthew Jew. 


mails „майлы 


А pame of strategy. You and the computer each start out by positioning five rs ol 
different sizes on a ten by ten grid. Then the shooting staris. Place your volleys skillfully 
— а combination of logic and luck are required to beat the computer. Cartoons show 
the ships void. and announce the winner. Sound effects and flashing lights also add 
to the enjoyment of the game. Both Applasoft and integer BASIC versions are included. 
Requires at least 32K of ВАМ. 


Cassette - $14.95 Diskette - $19.95 


BABBLE" hy бол Worth. 

Have fun with this unique software. You wrile a 
story, entering it as а HABBLE program. As you 
write (he story you specily certain words lo be 
selected by the computer or entered from the key- 
board at execution time. Run the program and 
watch BABBLE convert yaur story іліп an olten 
hilarious collection of incongruities. The ways in 
which BABBLE can entertain you are limited only 
lo your imagination. You сап compose ап 
unpressive political speech or wrile poetry. You 
can plan a dinner menu. You can even form 
images on [he screen or compose musical tunes 
wilh the help сї BABBLE. The casselte version 
requires at least 16K of RAM and the diskelte 
version requires at least 32K of RAM. BABBLE 15 
written in machine language and runs on any 
Apple Ii computer 


RAY €MATEAUA Ем. SAARD- 
CNEA LOVES YOUR. Al TEATCR, 
амо THE сиқһоайАқ ij AT 

TACKIMG THE FANDT МАТАСА 


BABBLE 


Cassette - 519,95 Diskette - $24.95 


Turn your Apple Il or Apple 11 Plus into a powerful and productive 
software deve sys machine wilh this superb linking loader/editor 
| package. LINKER does the following and much more: 


e Dynamically loads and relocates suitably prepared machine 
language programs anywhere in RAM 

e Combines a main program with subroutines. You can assemble а 

NI sulwoutine once and then use it with as many main programs as you 
wish. 

К e Produces а map of all loaded routines, giving their locaton and the 


»" LINKER by Don Worlh. 


total length of the resulting module. 

е Contains a library of subroutines including binary mulhiplication and 
division, print text sings, delay, tone generator, and random 
number generator. 

Linker works with virtually any assembler for the Apple II. Requires 32K 
of RAM and one disk drive 


Ко Diskette - $49.95 
а Manual Only - $19.95 


WHERE TO GET IT: Call us at (213) 344-6599 for the name of the Quality Software 
dealer nearest you, If necessary you may order directly from us, Mastercard and 
Visa cardholders may place orders by telephone. Or mail your check or bankcard 
number to Quality Software, 6660 Reseda Blvd., Suite 105, Reseda, CA 91335. 
California residents add 6% sales tax. SHIPPING CHARGES: Within North Атепса 
orders musl include $1.50 for first class shipping and handling. Outside North 
America Ше charge for airmail shipping and handling is $5.00. Pay in US. 
currency. 
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ponent; one hopes that he has enough crafty schernes in 
his repertoire to keep the game from becoming predict- 
able. 


Summary 

€ The field of computer war games has vast potential, 
and it is perhaps unfair to expect the first published ex- 
ample to be a fully developed product. Others, much im- 
proved, are certain to follow; as of this writing, Avalon 
Hill has announced the availability of four "war games 
for home computers." (One of them, entitled North 
Atlantic Convoy Raider, is described as "a computer 
simulation of the Bismarck convoy raid of 1941 . . ..") It 
is likely that Computer Bismarck will be remembered as 
the Tactics II of computer gaming—somewhat crude, but 
a fine effort and definitely a first. 


Conclusions 

€ Computer Bismarck allows solitaire play against the 
computer, This a great advantage for the war gamer who 
cannot find suitable opponents. 

e The game is very attractively produced, including 
plasticcoated mapboard charts and а well-designed 
rulebook organized in much the same way as rulebooks 
from other war game publishers. This adds considerably 
to the pleasure in playing the game. 

€ Movement of pieces in this game, which must be done 
one piece at a time, is time-consuming and tedious. Ш 


More CFR Spectaculars!l! 


Parallel Input 'Correspondence' SELECTRIC 
TYPEWRITER/PRINTER b 
Fanaturas: 
e[5" Frame, 132 Columns 
«Takes Std. Осе 
‘Goll-Ball’ Elements 
«Parallel "Centronics-Type" ТА. Inpul 
«ІВМ 745 Printer Mechanism 
eUpper & Lower Case ASCH Im 
eUsed, Recondiligned Terminals - : 
eldeal for Word Processing Complete. бе 
else as a Typswriler, Too! Raady io Lisa: 3$659.00!!., 
Rentacemend (ap Сема ілесе), No Type Ё интип Incioded 
"Add $2000 tor Hanning & Packaging, Pay Siniggpeng When Смее 
IBM Technical Data for ‘Selectric’ ................ 
—GET OUR BARGAIN-PACKED PERIPHERAL FLYER!'— M 


DAISY KSR ASCII TERMINALS 


Еваштто- "d 
- d % 
“Ss ы md 


g 
215" Frame. 132 & 156 Columns 
e15 & 30 Characters Second 
Dual Pitch [10. 12 Chars. Inch) 
eDiatlo "tiytype" Printer 
«Plotter Funclion w7 1 /60°H & 1/4B"V Steps 
e Simple К8-232-С. ASC 1/0 
includes Operators Instructions. Sehamancs, Elt 
Add $35 tar Srupping Crate Pay Smpping on Delivery 


бумет 75 Daisy Terminals... *1499.00.. 


BARGAIN "FLOPPY" DRIVES 


Removed tram service, built by MPI Div. 
of Control Data 9400 Series, takes 
Shugarl-type 8" dıskatles. Good cond.. 
may need some service. Incl.: dala. schem- 
alics. etc 


orn ¥ 


WAREHOUSE: 
18 Granite 31. 
Haverhill, Mass. 01830 


c3 PHOME ORDERS: 

617/372-8536 
Sorry, No Collect Calls) 
Masiercharga & VISA Мисте 


MAIL ORDERS: 
Box 144, Newton, N.H. 
03858 
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War-Gaming—The Hobby 
Shortly before the First World War, the noted 
science-fiction writer HG Wells published a book en- 
titled Little Wars. it contained a set of rules for 
simulating historical battles and campaigns using 
model soldiers on tabletop battlegrounds. From that 
point on, miniature war games acquired a troop of 
devoted followers. | 
A new type of commercial war game was introduced 
in 1953, when Charles 5 Roberts published Tactics. 
Tactics was a board game in which the opposing 
forces, represented by cardboard unit counters, were 
maneuvered over a gridded map. Each unit was rated | 
according to its combat and movement ability, and 
battles were resolved by comparing the strengths of 
opposing forces and applying a luck factor via die roll. | 
Tactics was quite successful (a revised version, Tac- 
tics II, is still on the market today), and other games 
soon followed. The majority of the early titles dealt 
with historical actions such as Gettysburg, Waterloo, 
and the Battle of the Bulge. The Avalon Hill Com- 
pany, founded by Roberts in 1958, was for many years 
the only professional publisher of commercial war 
games, In 1970, Simulations Publications Inc began | 
producing games and introduced a number of in- 
novative design concepts. Avalon Hill and SPI con- | 
tinue to be the giants of the war-game industry, 
although a number of smaller firms have since ap- | 
peared. | 
There are currently several hundred war game titles 
in print, and sales are climbing toward a million games 
per year. Game topics range from the campaigns of 
Alexander and Caesar to World War II, Vietnam, and 
even to the intergalactic struggles of the distant future. 
Information about the war-gaming hobby can be 
obtained from the many publications on the subject. А 
few of the most useful sources are listed below: 


Book: 

The Comprehensive Guide to Board Wargaming, by 
Nicholas Palmer, published in paperback by McGraw- 
Hill, 1979, is an excellent introduction to the subject, | 
although some of the game reviews are already dated. 
Magazines: 

Campaign (POB 5896, Fallbrook CA 92028) is a 
respected source for game reviews, strategy articles, 
and other features. 

The General (published by the Avalon Hill Company, 


| 4517 Harford Rd, Baltimore MD 21214) is limited to 
| coverage of Avalon Hill games only, but it is very 
| good on the subjects it covers. 


Strategy and Tactics (published by Simulations 
Publications Inc, 257 Park Ave 5, New York NY 
10010) offers a complete, ready-to-play war game in 
each issue, as well as historical articles and general 
gaming information. SPI also publishes Moves, which 
is devoted mainly to game design and strategy, and 
Ares, which covers the relatively new field of science- 
fiction/fantasy war games. 


CP/M compatible software 


SYSTEM MAINTENANCE 


DIAGNOSTICS |: Easily the most comprenensive set of CP/M compatible 
System checkout programs ever assembled. Finds hardware errors in your 
System, confirms suspicions, or jusi gives your system a clean bill of health 
Tests 
* Memory + CPU (8080/8085/780) * Terminal 
“ Disk « Printer 
To our knowledge the CPU test is the first of its kind anywhere Diagnostics | can 
help you find problems before they become serious А good sel of diagnostic 
10и!йё$ are a must In any program library 

Minima! requirements. 24K CP/M. Supplied with complete user manual 
$60 00 Manual alone $15.00 


ACCOUNTING 


ACCOUNTS PAYABLE/RECEIVABLE: A complete. user oriented package 
which features 

automatic postings to general ledger (optional) 

accounts payable * check printing with invoice « invoice aging 

accounts receivable — * progress billing * cuslomer slalements 

* partial invoice payments ° Invoice aging 

The entire package 15 menu driven and easy to learn and use. It incorporates error 
checking and excellent user displays. This package can be used sland alone or 
with the General Ledger below 

Supplied with extensive user manual: $200.00. Manual alone- $20 00 


GENERAL LEDGER: A complete. user oriented package which features: 
> Accepts postings from external programs (i.e. AP/AR above} 
- Accepts directly entered postings 
~ Maintains account balances for current month, quarter, and year and previous 
three quarters 
Financial reports: trial balance, income statement balance sheet, and more 
Completely menu driven and easy to learn and use. Excellent displays and error 
checking for trouble free operation Can be used siand alone or with Accounts 
Payable/Receivahle above. 
Supplied with extensive user manual $200 00. Manual alone $20.00 
Both require 48K СРАМ, lerminal with cursor positioning, home and clear home, 
one 8" disk or Two 5" disks. СВАЗІС2 required. 


TEXT PROCESSING — — — — — — 


TFS— Text Formatting System: An extremely powertul lormatter More 
than 50 commands. Supports all major features including: 
» felt & right margin justification - user defined macros 
* dynamic insertion from disk file - underlining and backspace 
TFS lets you make multiple copies of any text. For example: Personalized form 
letters complete with name & address & other insertions Irom a disk lile. Text is 
not limited to the size of RAM making TFS релесі for reports or any big |00 

Text 15 entered using CP/M standard editor or most апу CP/M compalible 
editor TFS will tink completely with Super-M-List making personalized form 
letlers easy 


Requires 24K CP/M 

Supplied with extensive user manual $85 00. Manual alone: $20.00 

Source to TFS in 8080 assembler (сал be assembled using standard СР/М 
assembler! plus user manual: $250.00 


MAILING LIST 


SUPER-M-LIST: A complete, easy to use mailing fist program package 
Allows for two names. two address. cily stale. zip and a three digit code field for 
added Пехінілу Super-M-List can sort on any field and produce mailing labels 
direct to printer œ disk file for later printing or use by other programs Super-M 
List 15 the perfect companion to TFS Handles 1981 Zip Codes! 

Requires 48K CP/M 

бирр with complete user manual $75 00. Manual alone $10.00 


UTILITIES 


Utility pack #1: ^ collection of programs thal you will {ind uselul and maybe 
even necessary in your daily work (we did'i Includes 
CMP Compare two files for equality 
ARCHIVER Compacts many tiles into one. useful when you run out of directory 
entries 
SORT In core sort of variable length records 
ХОН — Extended alphabetical directory listing with groupings by common 
exlension 
PRIN! Ғотайей listings to printer 
PG Lists files to CRT a page al a time 
plus more 
Reunes 24K CP M 
Supplied with instructions on discette S50 00 
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PROGRAMMING LANGUAGES 


FORTH: a (uli, extended FORTH interpreter/compiler produces COMPACT, 


iia code, As fast as compiled FORTRAN, as easy to use as interactive 
BASIC. 


Lg COMPILING: Includes every line of source code necessary lo recompite 
itself. 

EXTENSIBLE: Adds functions at will. 

780 8 8080 ASSEMBLERS included 

Single license, OEM licensing available 

Please specily CPU type: 280 or 8080 

Supplied with extensive user manual and tutorial: $159.00 

Documentation alone: $25.00 


ENHANCED ‘TINY’ PASCAL: We sull call tt Tiny’ bul ils bigger and better 
than ever! This is the Famous Chung Yuen ‘Tiny Pascal with more features 
added. Features inciude: 

* recursive procedures functions «integer anihmetic * CASE 


~ FOR (loop! “sequential disk 1/0 * one dimensional arrays 
‘IF... THEN, . ELSE * WHILE " ‘PEAK’ & POKE 
* READ & WRITE "REPEAT UNTIL * more 


"Tiny Pascal is fast. Programs execute up lo ten times faster than similar BASIC 
programs. 

SOURCE TOO! We still distribute Source, in ‘Tiny’ Pascal, on each discelte 
sold. You can even recompile Ihe compiler. add features or just gain insight into 
compiler construction. 

Tiny’ Pascal is perfect for writing lext processors. real time control Systems 
virtually any application which requires high speed Requires 36K CP/M Supplied 
with complete user manual and source on discette $85 .00. 


Manual alone $10.00. 
SOFTWARE SECURITY 


ENCODE/DECODE: A complete software secunty system for CP/M Encode: 


Decade 15 а sophisticated coding program package which transforms dala stored 
on disk into coded text which 15 completely unrecognizable. Encode/Decode 
supports multiple security levels and passwords. A user defmed combination 
(One billion possible) is used to code and decode a file, Uses are unlimited. Below 
аге а few examples’ 


“ data bases * general ledger * mvenlory 
* payroll files * Correspondence » accounts pay/rec 
* programs = tax records * mailing lists 


Encode/Decode is available in two versions’ 

Encode/Decode | provides a level of secunty sulable for normal use. 
Encode/Decode Il provides enhanced security for 1ле most demanding needs 
Both versions come supplied on discette and with a complete user manual 

Encode/Decode | $50.00 

Encode/Decode | $100.00 Manual alone: $15.00 


INTERCOMPUTER COMMUNICATIONS 


TERM: a complete intercommunications package for linking your computer to 
other computers Link either 10 other CP/M computers or to large timeshanng 
Systems. TERM is comparable to other systems but costs less. delivers more and 
source 15 provided on discette! 

With TERM you сал send and receive ASCII and Hex files ICOM too. with 
included convertion program) with any other CP/M computer which has TERM or 
compalible package. Allows real time communication belween users on separale 
systems as well as acting as umesharing terminal 


* Engage- disengage printer » error checking and auto retry 
“Іегтіпа! mode lor limesharing between Systems • conversalional mode 
" send files receive files 


Requires 32K CP/M 

Supplied with user manual and BOBÜ source code S110 00 
Manual alone $15.00. 

CP/M Formats: 8" soft sectored, 5" Northstar, 


5" Micropolis Mod 11, Vector MZ 


Ali Orders and General information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 

CHAMPAIGN, IL 61820 

(217) 359-2112 

Technical Hot Line: (217) 359-2691 


-SuperSoft (answered only when technician is available) 


"СРАМ REGISTERED TRADEMARK DIGITAL RESEARCH 


First in Software Technology 
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REFORMAI TER" 


Now There Are Three! 


REFORMATTER '" diskette conversion software now includes 


3 programs for transferring information bidirectionally via floppy 
diskette medium: 


CP/ M' — DEC gives the CP/M* user 


complete access to DEC formatted diskettes. Provides cornplete 
facilities for file reorganization and directory maintenance along 
with editing capabilities. 


TRSDOS IBM gives the Radio 


Shack* Mod Il user complete access to IBM 3740 formatted 
diskettes. Provides complete facilities for character translation, 
file reorganization and directory maintenance, along with editing 
capabilities. 


CP/ M Е IBM, the original REFORMATTER ™ 


now available with enhanced features, gives the CP/M* user 
complete access to IBM 3740 formatted diskettes. Provides 
complete facilities for character translation, file reorganization, 
and directory maintenance, along with editing capabilities. 


REFORMATTER™ programs require a multiple drive system 


with at least one В” single density drive. 


REFORMATTER `“ is available at 5195.00 per program. For 


detailed information contact: 
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MicroTech Exports 

467 Hamilton Avenue, Suite 2 

Palo Alto, California 94301 

415/324-9114 а TWX: 910-370-7457 MUH-ALTOS 


Dealer & OEM discounts available 


CP/ Misa registered ader Е, of Digstal Research 
Radio Shack is a registered trademark of Tandy Corp 


Software and Hardware for 
Business Education Entertainment 


Recent Arrivals: 


A STELLAR TREK (һе definitive Hi-Res color version of the classic 
Startrek game. Three different Klingon opponents. Many command 
perogatives from use of weapons со repair of damages. Need 48K 

А ШИЕ a DEK o.n i аана a ee $24.95 
Add $2.00 .5./$S.00 Foreign shipping charges. 


VERSAWRITER fl А drawing tablet, simply plugs into your game I/O 
port. Trace, draw, design, or color any type of graphic, Adds words to 
pictures, Creates schematics. Computes Distance, Area ûf any Figure. 
Needs 32K Applesoft ROM and disk drive ,...... A bargain at... $249.95 
Add $5.00 U.S./$10.00 Foreign shipping charges. 


California residents add 6%. Dort see what you want here, THEN write 
ог call today for your FREE software and hardware catalog, 


Open Tuesday - Sunday Visa; Masrarcharge Welcome 


( КАТЯ COMPUTING INC 
( oe | 
z= —À| 


feet 
Garden Plaza Shopping Center 


9719 Reseda Blvd., Northridge, Calif, 91324 Dept. 12 В 
Teiepnone: (213) 249-5560 
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Monster Combat 


Lee Chapel, 2349 Wiggins, Springfield IL 62704 


In the game Monster Combat, you attempt to win 
treasure from various loathsome creatures and leave the 
forest with as much treasure as possible —without getting 
killed in the process. This program, as shown in listing 1, 
was written in BASIC on a KIM microprocessor and uses 
less than 4 K bytes of memory. It is easy to change to 
almost any other form of BASIC. 

In the garne, you are placed at a randomly chosen loca- 
tion in a forest with a certain combat strength that is ran- 
domly determined. Also, you encounter monsters guard- 
ing various tempting treasures and are given a choice of 
fighting them, running from them, or bribing them; greed 
and wit are certainly tested here. 

To fight the monster, enter a 1. When the program asks 
you for the number of combat points you wish to use, 
enter any number smailer than your combat strength (ie: 


Listing 1: Listing for the Monster Combat program. This pro- 
gram is written to run on a KIM-1 microcomputer with BASIC 
and 4 K bytes of memory. It can also be modified to run on a 
different machine or to generate a larger forest to explore. 


1 REM MONSTER COMBAT 

2 REM WRITTEN BY LEE CHAPEL 6/15/80 

5 DIMA(10,10):PRINTTAB(20)"MONSTER COMBAT" 

10 FORI = 1TO9: FOR] = 1TO9: A(1,J) = 1:IFRND{(1)> .75 
THENA(I,J) = 2 

13 NEXT:NEXT 

15 X=INT(RND(])*6+2):Y = INT(RND(1)*6 + 2) 

17 A(X, Y) = 5:C = INT(AND(1)* 1501 + 500) 

20 GOSUB900 

25 PRINT'YOUR COMBAT STRENGTH 15"С:С050В400: 
IFI> 1ITHEN25 

30 ІЕМ = OTHENPRINT" YOU GET THE TREASURE FREE”: 
GOTO495 


33 ТЕМ = 100AÀANDN = ITHENB8BO 
35 INPUT"DO YOU (DFIGHT, (2RUN, OR (3)BRIBE";K 
40 ONKGOTO300,350,635 
300 INPUT"HOW MANY COMBAT POINTS DO YOU WISH 
TO USE"; K 
305 IFK > CTHENGOSUB600:PRINTC*COMBAT POINTS”: 
GOTO300 
310 I=INT(AND(1)*1001):L=2:;C =C-K:K=K-.01*O 
315 FORH = 1000TOOSTEP — 50:IFL*M< КАМОН > -ІТНЕМ4З0 
320 L=L—.1:NEXT 
325 PRINT'THE MONSTER KILLED YOU."; 
330 PRINT"YOU LOSE EVERYTHING" ':PRINT"DO YOU WISH TO 
TRY AGAIN"; 
335 INPUTX$:IFLEFTS(X$,1) = "Y'THENRUN 
340 PRINT:PRINT"SO LONG.BETTER LUCK NEXT TIME":END 
350 1 = INTORND(1)* 12):IFI = 1| THEN325 
Listing 1 continued on page 290 


08-91 ЕУЕІ, TWO MULTIUSER and edited. 


INTRODUCING ° 
___ OPERATING SYSTEM | SYSTEM Ш Buffer, line and character oriented 
rue multitasking. multiuser OS 
for timesharing or real-time 


commands. 
lll Search, change and extend operations. 
Ш Permits multiple input/output files. 
control applications. i 
Ш Sophisticated memory CHB d tone 308.00 
GENÎ geris. nap (E c Г] ROM set (2716) $90.00 
of over one megabyte. 
Ш Versatile, easy-to-use input/output || 099" | | 
supports multiple devices. p Ww E I? INTERACTIVE ASSEMBLER 
Compact Motorola compatible 
assembler for machine language 
program development. 
ll Operates in "batch" mode or 


B МІХ" ке file structure including 
hierarchical directories, pipes, filters, 
and byte-addressable random access files. 
interactive line-by-line mode. 
Ш Facilities for generation of 05-9" 
memory modules and system calls. 


Ш Provides log-on password protection 
Ш Formatted listings include syntax and 


and user file security. 
Ш Can run on small, inexpensive 
context error checking. 
Ш Runs on 05-9“ Level One or 


systems with floppy disks and as little as BY MICROWARE* 
32K memory. | 


O $495.00* 


ENDLOOP, EXITIF ... ENDEXIT. 
Ш Allows user-defined data types and 


05-9 LEVEL ONE . d Level Two. 
7 E complex data structures. Five built-in È 
OPERATING SYSTEM dh Weee кз idis B eiit O Disk or tape $75.00 
multitasking real-time operating | floating-point, string and boolean. C ROM set (2716) $90.00 
system for software development. | lll Outperforms any other BASIC on any 
А. process control and smaller 8-bit MPU. ^ 089" 
multi-user applications. Bl Available on ROM. disk or cassette INTERACTIVE 
Ш Versatile input/output system can tape. Runs under OS-9™ Level Опе or DEBUGGER 
support multiple devices using Level Two. "———À 
interrupt-driven, ОМА, or program- [С] Disk or tape $195.00* acilitates testing and debugging of 
controlled data transfer. Users can easily machine- language programs. 
| add additional VO devices. eS ان‎ B Includes common "monitor" 
W Tape or disk-based versions available. MICROSOFT functions: memory examine/change, 
Ш Disk versions support UNIX™-like 6809 BASIC breakpoints, display/change registers, etc. 
hierarchical directory structure and | ыты; Ш Calculator mode evaluates arithmetic 
tandard Microsoft BASIC opt ed : Е : 
ety i brs e i for е DTI OS-9'*. mm. expressions in hex, decimal or binary. 
74 و‎ желт 2 | or single lll Four data types: integer, string, Ш Access to system commands. 
V eund | - single precision and double precision Ш Available on ROM, disk or 
O Disk version $150.00 floating point. cassette tape. 
LÌ Tape version $95.00 Ш Program trace and edit capabilities. ГІ Disk or tape $35.00 
Ш Automatic line numbering and O ROM (2716) $50.00 
renumbering. y BASIC 09 is a trademark of Motorola. 05-9 is a 
BASICOD ™ Ш Supports random and sequential trademark of Motorola and Microware*. UNIX is a 
LANGUAGE SYSTEM | formatted output. Most software is available on ROM, 

Û Disk or tape $250.00 diskette and tape in versions for many 
xtended BASIC language popular 6809 computers. Source listings 
compiler/interpreter with Sa and yearly maintenance/update service 
integrated text editor and debug 05-9" TEXT are sold separately for most programs. 

package. Runs standard BASIC programs EDITOR 


> Aique 
or minimally-modified PASCAL programs. Specify manufacturer and type of CPU 


- and /О controllers. Contact Microware " 
Ш Permits multiple named program inimum-keystroke macro text (от specific availability. 
modules having local variables and editor useful for text 

identifiers. Modules are reentrant, preparation or interactive 


position independent and ROMable. word processing. E 

W Additional control statements for lll User-defined macros with = o ÁA€— MICROWARE а 

structured programming: IF... THEN | parameters permit virtually === Місгомаге Systems Corp.. Dept. ВІ 
.. ELSE, FOR ... NEXT. REPEAT ... | unlimited command expansion. == Tu da má 

UNTIL, WHILE ... DO, LOOP ... Macros can be saved, loaded = (|515) 279-8844 
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Listing 1 continued: 

355 FORH «OTOIO:IFH* 10> MANDH < «ITHEN375 

360 МЕХТ:СОТОӨВ5 

375 A=X:B=Y 

380 X=INT(RND(1)*3—-1)4+ A:Y =INT(RND(1)*3—-1)+B 

385 IFA(X, Y)» YTHEN380 

390 IFA(X,Y)  OTHEN1000 

395 A(A,B) = I: A(X, Y) z 5:IFI« > 12THEN20 

397 RETURN 

400 1 = INT(AND(1)*14+1):M=I*10:IFI< lITHENPRINT"A ”; 

405 ONIGOTO410,413,415,417,420 421,423,425, 427,429,430, 
790,700,950 

410 PRINT’MINOTAUR”: :GOTO450 

413 PRINT“CYCLOPS"; (5070450 

415 PRINT ZOMBIE";:GOTO450 

417 РНІМТ“СПАКТ”: :GOTO450 

420 PRINT“HARPY";:GOTO450 

421 PRINT"GRIFFIN";:GOTO450 

423 PRINT'CHIMERA";:(2010450 

425 PRINT'DRAGON"::GOTO450 

427 РВІМТ“УУҮУЕАМ”; (5ОТО450 

429 PRINT"BASILISK";:(a3OTO450 

430 РНІМТ“МОТНІМ(5%:М-0 

450 PRINT" IS GUARDING ";: = INTTRND(1)*7 + 1) 

455 ONIGOTO460, 461 463,465, 467,470,475 

460 PRINT"10 SILVER SPOONS":P = 10:RETUHN 

461 PRINT“A JEWELED SWORD":P = 30: RETURN 

463 PRINT"A JAR OF RUBIES":P =50:RETURN 

465 PRINT"A TREASURE CHEST”:P =200:RETURN 

467 PRINT 50 SILVER COINS":P = 50:RETURN 

470 PRINT"100 GOLD PIECES":P = 100:HETURN 

475 PRINT"A BOX OF JEWELS":P = 75: RETURN 

490 PRINT"YOU BEAT THE MONSTER" 

493 S=S+] 

495 Q2 0 +P 

497 IFP = 30THENGOSUB800 

500 ІРР = 200ТНЕМСОЅОВа50:@050В867 

505 PRINT'YOU NOW HAVE “0” TREASURE POINTS" 

510 А = X:Bz Y:INPUTWHAT DIRECTION (HIT 1 FOR THE 
MAP)";X$ 

511 ЕХФ = "]"THENGOSUBO9OQO:(3OTOB510 

512 IFRIGHT$(X$,1) = “Ұ“”ТНЕМХ-Х-1 

513 IFRIGHTS(X$,1) = “Е"ТНЕМХ =X + 1 

514 IFLEFT$(X$,1) = "N"THENY = Y – 1 

515 IFLEFT$(X$,1) = "S"THENY Y +1 

517 IFA(X, Y) = OTHEN1000 

520 IFA(X,Y) -2THENPRINT"YOU RAN INTO A WALL": 
Х=А:Ү=В:СОТО510 


the amount you think it will take to defeat the monster). 
Each monster has its own combat strength. If you enter a 
number of combat points equal to the monster's strength, 
you have a fifty-fifty chance of defeating it. Entering a 
higher number increases your chances of winning, while 
entering a smaller number lowers your chance of win- 
ning. No matter how much strength you use, there is 
always at least a one-in-a-thousand chance that the 
monster will kill you—not bad odds, unless you have 
cold feet. Also, the more treasure you have, the more 
strength you need to use to achieve the same odds against 
the monster in combat. 

If you choose to run (option 2), your chances of getting 
away from a monster successively decrease as each new 
monster's strength possibly increases. Thus you are more 
likely to get away from a minotaur than from a basilisk. 
If you succeed in running away, you are placed in a new 
randomly selected square; not getting away usually 
results in a battle. Occasionally, while you are running, 
the monster will catch and kill you—one of the risks you 
must accept. 
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525 А(А,В) = I: A(X, Y) 2 5:GOTO20 

600 PRINT"YOU ONLY HAVE";:RETURN 

635 INPUT"HOW MUCH DO YOU WISH ТОРАҮ Ж 

640 IFK > QTHENGOSUBOOO:PRINTQ"TREASURE POINTS": 
GOTO635 

645 [=INT(RND(1)*22):L =0:1Fi = 21ORK < ITHEN325 

660 FORH =0TO20:IFK< =L*PANDI> = HTHEN680 

670 L=L+.]:NEXT 

675 PRINT“YOUR BRIBE WAS ACCEPTED.";: 
Q-Q -K:GOTO505 

680 PRINT"YOUR BRIBE WAS МОТ АССЕРТЕР.“; 

685 PRINT"YOU MUST FIGHT":GOTO300 

700 PRINT"A GIANT BAT CARRIED YOU TO A NEW SPOT": 
АчХ:В«Ү 

705 X=INT(RND(1}*7 + 2):Ү =INTCRND(1}*7 + 2): 
ІЕА(Х,Ү) < > ITHEN?7OS 

710 A(A,B)= 1:A(X,Y) = S:RETURN 

750 J=INT(RND(1)* 20 + 1):C 2 C-] 

755 PRINT"YOU FELL INTO A PIT AND USED"J" COMBAT 
POINTS TO CLIMB OUT" 

760 ІЕС < OTHENPRINT"YOU DIED WHILE CLIMBING OUT": 
GOTO330 

755 GOTO375 

800 IFRND(1) < .SORC > 3000THENRETURN 

810 PRINT"THE SWORD WAS ENCHANTED AND DOUBLES 
YOUR STRENGTH" 

815 C=C*2:RETURN 

850 Iz INT(CRND(1)* 10) IPFI < > 7THENRETURN 

B60 PRINT THE CHEST WAS А TRAP.YOU WERE KILLED 
WHEN YOU OPENED IT" 

B65 GOTO330 

867 IZ INT(RND(O)* 10EIFI < 2 3THENRETURN 

870 PRINT"AÀ MIRROR WAS IN THE CHEST."; 

B75 PRINT"IT WILL KILL ANY BASILISKS YOU MEET”: 
N = ]:RETURN 

880 PRINT" Y OUR MIRROR KILLED THE BASILISK":GOTO493 

900 FORI QTO10:FOR] = OTOIO:PRINTT AB(5);: 
IFA(Q,I) = ОТНЕМ PRINT" “; 

901 IFA(I,D = ITHENPRINT X" 

902 IF A(],1}= 2THENPRINT' T"; 

903 IFA(],1}=STHENPRINT "0"; 

905 NEXT:PRINT:NEXT:RETURN 

950 IFS < STHEN400 

955 РАІМТ"А GIANT EAGLE CARRIED YOU TO SAFETY" 

1000 PRINT:PRINT'YOU SURVIVED THE FOREST” 

1005 PRINT“YOU МОМ A TREASURE TOTAL OF"Q: 

PRINT'CONGRATULATIONS" 
9999 END 


Of course trying to bribe (option 3) your foe is an age- 
old alternative to running or fighting. For this, you must 
use your hard-earned treasure. Whether or not you win 
depends on the value of the treasure he is guarding. The 
greater the treasure, the more you have to pay to suc- 
cessfully bribe the monster. If he doesn't care for your 
bribe, you usually have to fight him. 

There are other things in the forest besides monsters, 
but these are best left for the player to discover. One 
thing that I will mention is the mirror you may find. This 
kills basilisks, the most fearsome of all the creatures you 
will meet. А basilisk can kill people by looking them in 
the face, but when it looks into a mirror it frightens itself 
to death. 

Movement through the forest is easy: just enter the 
direction you want to go—N for north, E for east, NE for 
northeast, and so on. North is the top of the map and east 
is the right. The Xs mark out the forest in the display, the 
Is are walls through which you cannot pass, and the 0 is 
you. To leave the forest, just move onto any blank area 
around the edge of forest. 


-Technological Breakthrough- 


Computers for the home. Toys that speak 
Machines that think. Space age technology 
brings new changes to your world every day. 
Even those of us who work with this new 
technology are constantly amazed by the latest 
applications of the ubiquitous microprocessor. 
And here is a remarkable new way for 
computer techonalogy to simplify your work 
Ше. When the president of our company (a 
businessman, not a technician) saw one of the 
preproduction models of this new test 
instrument at a trade show, even he recognized 
it for what it is: a remarkable new way for 
anyone involved with electronics to save time, 
money, and space We've shown it to our 
technicians and their reactions were similar, 
though more down-to-earth: "I want it!" 

There's much more to tell about this 
incredible little meter that takes the place of at 
least 3 separate test instruments, but we're sure 
that the Touch Test 20 will end up very nearthe 
top of your equipment list. 


STAYING AHEAD 

For three decades, the inventors of the Touch 
Test 20, Non-Linear Systems, have made a 
science of staying ahead through innovation in 
test equipment. Іп 1952, NLS propelled 
electronic testing into the space age by 
introducing the world’s first digital voltmeter, 
and they have remained committed to first rate 
value and performance through sophisticated, 
yet simplified electronic test tools. Their 
battery powered portable oscilloscopes have 
"lightened the load" of both field and 
laboratory engineers all over the world, and 
NLS digital pane! meters have also hecome a 
world-wide standard. 

The Touch Test 20 adds to the NLS 
reputation for accuracy and reliability and 
we're proud to be among the first to be able to 
offer it to you. 


ЗІҺ 8 oz TEST LAB 

We think the Touch Test 20 is 
miniaturizalion at its best, because no 
compromises in accuracy and versatility were 
made in the process of squeezing a trunk full of 
test equipment into a rechargeable battery 
powered portable test ]ab. 

jt will measure AC voltage, AC current, 
resistance, capacitance, conductance, 
temperature, DC voltage, DC current, 
continuity, and test diodes - 20 key test 
functions, 10 electrical parameters and 44 
ranges. Now, you can take one lab to the field 
instead of a cumbersome collection of 
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individual testers. And in the lab, the Touch 
Test 20 will go a long way toward cleaning up 
the cluttered array of equipment found on most 
test or troubleshooting benches. 


JUST TOUCH 

The "touch" in Touch Test 20 means no 
more knobs and dials to fiddle with: 
selection of the various functions is 
accomplished by atapofthe finger on one of 
the touch sensitive switches on the front 
panel. When you switch functions, there's 
an audible bleep and an LED lights to show 
the function selected. Selecting the range is 
also a beautifully simple procedure - just 
touch one of the switches below the display 
to shift the decimal point to the appropriate 
place for the signal you're measuring. 


b; Non-Linear Systems, Inc. 
| Specialists in the science 
P of staying ahead. 


— 

SPECIFICATIONS 
ЧЕСИ»... аы 1 mV to 1 KV @ 2% 
AMPERES ............ l] uå to WA @ 1% 
OHMS .. 10 uOhm to 19.99 MOhm @ ,25% 
TEMPERATURE -40° C to * 15^ С +- 3° 
CAPACITANCE . 1 pF to 189,9 uF @ 1% 


CONDUCTANCE .01 nS to 199.9 nS @ 2% 
DIODE TEST ... 1 mV to 1999 mV @ 2% 
SIZE 2.9" x 6.4" x 7.5" 
WEIGHT .. 3 lbs 8 oz (including batteries) 


9» *9»»804345/9,59»804982$45 


EVEN IDIOTS 

While no intrument is totally idiot-proof, the 
Touch Test 20 certainly comes close: when any 
function is selected, this instrument 
automatically selects the least sensitive range 
of the function, to avoid embarrasing but all to 
common smoke test situations. We're told 
(though we do nat advise such mistreatment), 
that you can plug the test leads into a 120 volt 
wall socket and select any function without 
causing terminal damage to the instrument. 

To complement these remarkable 
capabilities, the Touch Test 20 is shipped ready 
to go to work for you, complete with a charger 
unit, rechargeable batteries, high quality test 
probes, a component test block, and а 
temperature probe. 


ONE YEAR WARRANTY 
Each Touch Test 20 is individually tested 
and "burned-in" at elevated temperatures to 


MPUTER- 
METER 


Microprocessor technology and 
the inventors of the digital 
meter have teamed up to bring 


world’s most versatile 


test instrument. 


assure the quality of the instrument shipped to 
you. However, should the unlikely happen, the 
manufacturer stands behind their reputation 
for reliability with a full one-year limited 
warranty against any defects in material or 
workmanship. This of course excludes damage 
brought about through any kind of abuse, and 
the warranty extends only to the original 
purchaser. 


PRIORITY SHIPMENT 

We at JADE have been in the business of 
supplying computers and related equipment for 
five years now, and we've always guaranteed 
our customers satisfaction. We know that 
you'll be happy with this piece of equipment, so 
try it for thirty days; if the Touch Test 20 
doesn't live up to your expectations, we'll 
quickly refund the purchase price. And don't 
worry about slow delivery - the manufacturer 
has assured us that we will have priority 
shipment of the Touch Test 20 directly from the 
factory. This plus our computerized order 
processing system assures you of the fastest 
possible delivery. 


CALL US TOLL FREE 


To order your Touch Test 20 send $425.00 
plus $2.95 shipping and handling to JADE 
Computer Products, 4901 West Rosecrans, 
Hawthorne, California 90250 (California 
residents please add 6% sales tax). Credit card 
buyers may use one of our toll free numbers 
listed below, 

JADE Computer Products has been an 
industry leader in the microcomputer field for 
over five years - further assurance of our 
dedication to fast service and continued 
product support. 


-" 9— Чы IDE: 
Computer Products 


4901 West Rosecrans Ave 
Hawthorne, California 90250 


{ 
E 
; 
: 
5 


п 
Inside California . 800-262-1710 E 
Los Angeles Area 213-973-7707 8 
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Cail for your free сору of our catalog containing 
over 4000 different computer products. 


Scores for this game generally range from 500 to 700. If 
you get over 1000, you are doing very well. À sample 
listing of the game at its end is given in listing 2. 

Experience has shown me that this game becomes more 
exciting as the map gets larger. If you have more than 4 Қ 
bytes of memory in your system, you can increase the 
map size by changing the proper lines in the program 
(mainly lines 10, 15, 705, and 900). You can also add 
more monsters and treasure or add other options to the 
game. 

Table 1 lists the monsters and their combat strengths; 
table 2 lists the treasures and their values. So load up, 
enter the forest, and hunt! № 


Combat 


Monster Strength 


minotaur 
cyclops 
zombie 
giant 
harpy 


griffin 
chimera 
dragon 
wyvern 
basilisk 


Table 1: A list of monsters that can be found in the forest 
and their combat strengths. 


Treasure 


ten silver spoons 
a jeweled sword 
a jar of rubies 
fifty silver coins 
а box of jewels 
100 gold pieces 
a treasure chest 


Table 2: A list of treasures and their values. 


Listing 2: Part of a sample run of Monster Combat program. 
Each X represents part of the forest, each I represents part of a 
wall that must be circumnavigated, and the single 0 represents 
the player. 


X XI XI X X ХХ 
XX X X X I1 XI 
iil X X X X Kk xX 
X XI XI X X1 X 
I XLI XAR XA 
XOI ХХХ ХХХ 
X XXXXXXK ZX 
I XXI KX XK XK 
ХІ ХХІІ ХХХ 


YOUR COMBAT STRENGTH IS 1270 

А СНІМЕНА IS GUARDIN(G 50 SILVER COINS 

DO YOU (DFIGHT,(2)RUN, OR (3)BRIBE? 2 

YOU MUST FIGHT 

HOW MANY COMBAT POINTS DO YOU WISH TO USE? 132 
YOU BEAT THE MONSTER 

YOU NOW HAVE 80 TREASURE POINTS 

WHAT DIRECTION (HIT 1 FOR THE МАР)? SW 


ХХІ XI X X X X 
X X X XXIIXI 
ІІІ X X X X X X 
X XI XI X XI X 
I X II X X X X X 
X X1 X X X XX X 
OX X X X X X X X 
ІЛ XL ЛТ 
XI X XII ХХХ 


YOUR COMBAT STRENGTH 15 1138 

А DRAGON 18 GUARDING 10 SILVER SPOONS 

DO YOU (1)FIGHT,(2)RUN, OR (3)BRIBE? 3 

HOW MUCH DO YOU WISH TO PAY? 10 

YOUR BRIBE WAS ACCEPTED. YOU NOW HAVE 
70 TREASURE POINTS 

WHAT DIRECTION (HIT 1 FOR THE MAP)? W 


YOU SURVIVED THE FOREST 
YOU WON А TREASURE TOTAL OF 70 
CONGRATULATIONS 


$GOLD DISKS CP/M? Compatible Z-80 Software | 


AVAILABLE FOR ALL @-5" 56-50 IBM FORMAT SYSTEMS INCLUDING TRS-BO-, NORTHSTAR, SD SYSTEMS, 


А GIFT FOR STUDENT OR BUSINESSMAN! 
REPORT WRITER 


TAKE THE AGONY OUT OF TERM PAPER WRITING 
AUTO FOOTNOTING, TABLE SPACING, HEADINGS 
МО RET YPING TO INCLUDE CHANGES, CORRECTIONS 

ALWAYS PROFESSIONAL LOOKING LETTERS, FORMS 
SIMPLE MULTI-LETTER PRINTING ‘3 5 оо 
LEFT AND RIGHT JUSTIFICATION 

SIMPLE TO LEARN, EASY TO USE Ppd. 


CREDIT CARDS: FREE 24 HR ORDER 
PHONE, WE'LL CREDIT INVOICE, ONE 
DAY SERVICE. CHECKS, М.О.'8: TEN VISA 
WORKDAY HOLD. CA. RES: ADD TAX, 
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BOWER-STEWART & ASSOCIATES 
P.O. BOX 1389 

HAWTHORNE, СА, 90250 
(213) 676-5055 


ALSO AVAILABLE ON 5'" DOUBLE DENSITY SUPERBRAIN''" 


UN-CAN YOUR CANNED SOFTWARE! 
2-80 DISASSEMBLER 


FEEL COUPED UP WITH YOUR CANNED SOFTWARE? 
OUR 2-80 DISASSEMBLER RECREATES ASSEMBLY 
LANGUAGE SOURCE FILES FROM ABSOLUTE CODE 
EMABLING USERS TO EASILY TAILOR PROGRAMS TO 
MEET THEIR SPECIFIC NEEDS, THE 5 оо 
PRECONDITIONER ALLOWS THE 6 5 
DIS ASSEMBLER TO DECODE ASCII. Ppd. 
STATE SYSTEM & CONTROLLER. 


ALLOW TIME FOR HOLIDAY RUSH. 
TRADEMARKS- ‘DIGITAL RESEARCH, 
"RADIO SHACK, "“ІМТЕНТЕС. 


masier charge 
top мемен {з= 


U 
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COLLECTOR |ТОК 


The Byte Covers shown at left are available as 
Collector Edition Prints. Each full color print is: 
. 11" X 14" including a 1v2" border. 

* Part о! an edition strictly limited to only 100 
prints. 

* Personally inspected, signed and numbered 
by the artist, Robert Tinney. 

* Accompanied by a Certificate o! Authenticity. 
* Carefully packed and shipped first class. 


* Priced at $20, plus $3 ($6 overseas) for post- 
age and handling. lf Set 1-4 or Set 5-8 is 
ordered, the price for ali 4 prints is only $70. 


To order, use the coupon below. Visa or Master- 
Charge orders may call Toll Free. 


Please send me the following Collector Edi- 
tion Byte Covers and Certificates of Authen- : 
ticity. 


Qty. Cover Amouni 


--61-7 Bridges of Komgsberg ............. 
—— #2-Fun and Games . ................. 


$20 
$20 
$20 
— .44-Soltware Mirage .................... $20 
— —45-Computer Engineering ........... .. $20 
—— #6-Total Eclipse ....................... $20 
— 47-Computer Наәгімуме................. $20 

$20 

$70 

$70 


“ЕТ 


Г)! have enclosed check or money order 
Û] Visa []MasterCharge 

Card #. 

Expiration Date 

Send my print(s) to: 

Mame 


City 
State — __ 2р 
Mali this coupon to: 
robert tinney graphics 
1864 N. Pamela Dr. 


Зана Baton Rouge, LA 


— .—.No.'s 5-8 ++ e*"»"eon*"us8tuüstottitn«*vtutt9"ttar?v- 
Post. А hand. ($3 in US , $6 overseas) $ 
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Speed Press, 1979. As Alvin Toffler says, "The 
shortest distance between two facts may well be Alden 
Todd." Even practiced denizens of the library will find 
information of interest in this book about reference 
sOUurces. 

Sloane, William. The Craft of Writing. New York: 
Norton, 1979. 


Some Examples of Good Technical Writing 
Knuth, Donald E, The Art of Computer Programming 
(three volumes). Reading MA: Addison-Wesley, 1968, 
1969, 1973. An indispensable set. 

Papert, Seymour, Mindstorms: Children, Computers, 
and Powerful Ideas. New York: Basic Books, 1980. А 
refreshingly readable text that discusses Piaget's 
theories about learning and the use of personal com- 
puters in the classroom. 

Gardner, Martin. The Ambidextrous Universe, second 
edition, New York: Scribner's, 1979. This book deals 
with symmetry in nature, and shows Gardner's re- 
markable ability to discuss technical subjects in the 
clearest of terms. He is the author of the monthly 
"Mathematical Games" column ín the Scientific 
American magazine. І recommend all of his books to 
those interested in good technical writing. 


Hofstadter, Douglas К. Gédel, Escher, Bach: An Eter- 
nal Golden Braid. New York: Basic Books, 1979. This 
Pulitzer prize-winning work discusses computer 
science, art, music, philosophy, and physics in a way 
that is nothing short of wondrous. It is positive proof 
that a technical book can be artistic, rigorous, and 
fascinating. 

Swann and Johnson, Prof. E. MeSquared’s Original, 
Fantastic, and Highly Edifying Calculus Primer, Joint 
Edition. Los Altos CA: William Kaufmann, Inc, 1975. 

This colorful offbeat book is actually a cleverly 
disguised introduction to differential calculus in comic 
book form. It manages to be witty and rigorous at the 
same time. Would that there were more books like this 
one. 

Jacobs, Harold, Mathematics: A Human Endeavor, 

and Geometry. San Francisco: W 5 Freeman and Co., 

1976, 1978. The art of the textbook at its finest. 

Two other writers should be mentioned for their 
contributions to good technical writing: Jeremy Bern- 
stein and Philip Morrison. Their book reviews about 
scientific and mathematical books appear regularly in 
the New Yorker and the Scientific American, respec- 
tively, and they are among the best in their field. m 


Articles Policy 

BYTE is continually seeking quality manuscripts written by indi- 
viduals who are applying personal computer systems, designing 
such systems, or who hgve knowledge which will prove useful to 
our readers. For a more formal description of procedures and 
requirements, potential authors should send a large (9 by 12 inch, 
30.5 by 22.8 ст), self-addressed envelope, with 28 cents U5 postage 
affixed, to BYTE Author's Guide, 70 Maín 5t, Peterborough NH 
03458. 

Articles which are accepted are purchased with a rate of up to $50 
per magazine page, based on technical quality and suitability for 
BYTE readership. Each month, the authors of the two leading 
articles іп the reader poll (BYTEs Ongoing Monitor Box or 
"BOMB") are presented with bonus checks of $100 and $50. Unso- 
licited materials should be accompanied by full name and address, 
as well as return postage. 


VAK-4 DUAL 8K-RAM 5220-06 $325.00 plus shipping 
VAK-2 BK-RAM (Y4 populated) $239.00 
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BYTES 


Cugs 


A Strategic Bug 


The program in the article 
by John Rheinstein “Fifteen: 
A Game of Strategy (or Тіс- 
Tac-Toe Revisited)" (June 
1980 BYTE, page 230) con- 
tains an error in line 720. In- 
stead of: 


"720 IF T2 > 0 THEN 270" 


the line shouid read: 


Made with 1st quality 2114 static ram chips 
All IC's are socketed 
Completely assembled, burned-in, and tested 
We manufacture a complete line of high quality expansion boards. Use reader service 
card to be added to our mailing list, or U.S. residents send $1.00 (International send $3.00 
U.S.) for airmail delivery of our complete catalog. 
“Product of MOS Technology 


“720 IF T2 > 0 THEN 750" 


If the program is input as 
given, you get nothing but a 
sequence of prompts that 
say "YOUR MOVET" 

An alternate fix is to 
delete line 460 and lines 650 
thru 810. The program then 
runs satisfactorily, but does 
not recognize a tie game 
after only 8 moves (which is 
possible as the user always 


VAK-4 16K STATIC RAM BOARD 


e Designed specifically for use with the AIM-65, SYM-1, and KIM-1 microcomputers 
e Two separately addressable 8K-blocks with write protect. 

а Designed for use with the VAK-1 or KIM-4* motherboards 

* Has provisions for mounting regulators for use with an unregulated power supply 
Li 

¥ 

е 


ENTERPRISES 


INCORPORATED 


2951 W. Fairmount Avenue * Phoenix, AZ 85017 » (602) 265-7564 
Please note new address 
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DISCOUNT PRICES 


APPLE 11 COMPUTERS 


16K AFPLE I! 

32X APPLE li 

48K APPLE I 

DISK W CONTROLLER 
DISK ONLY 
APPLESOFT CARD 
INTEGER CARD 
PASCAL SYSTEM 
SILENT YPE PRINTER 


RAM MEMORY 


FOR TRS-BO, APPLE Il 
16K БЕТ 4116's 


949.00 
994.00 
1039.00 
520.00 
450.00 
159.00 
159.00 
425.00 
525.00 


45.00 
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September, October Super Special 


Apple Il 16K 


$050.00 ... 


INTEGRAL DATA 
SYSTEMS 


Centronics 737 


High Quality Dot Matrix 


$895 


reg. 985,00 


4400 


5950 


reg. 31095 


. Paper Tiger 
with Graphics, 
2K Buller 


Word $1099 


tag. 1295 


Apple Silentyne 
x әлетур 
graphic capabilities 


Apple Parallel Int. 


$535 


rag. 585.00 


$150 
нан” 


Processing Quality Apple Serial Int, 


$175 
rag. $195 


NORTH STAR COMPUTERS 


HAZ-10-32K-ASM 
HRZ-2D-32K-ASM 
HRZ-10-32K-ASM 
HRZ-20-32K-ASM 


2125.00 
2478.00 
2375.00 
2890.00 


VERBATIM DISKETTES 


4606: ios 460 w/Graphics 91199 


reg. 1395 


DOUBLE VISION 


DISK Il 
with controller 


withoul contrallar 


MICROMODEM 


$295.00 


$525.00 
$445.00 


$325.00 


Centronics Parallel int. 


1 TRS-80 


5188 
reg. 5225 


16K RAMS for 


APPLE Il $59 


29.50 
39.50 


BOXOFIO 5%” 
BOXOF10 B" PASCAL 
LEEOEX MONITOR 


KG-12C 
бина Phosphor 
12" Screen w/Glare Cover 
18 MHz bandwidth 


5425.00 
5140.00 
5275.00 


VERBATIM 


DISKS $27 


10 for 
The Computer Stop 

MON. - SAT. 
10-6 


FREDERICK COMPUTER PRODUCTS 
MUNICIPAL AIRPORT 
FREDERICK, MD. 21701 
(301) 694-8884 


ВҮТЕ 
BACK ISSUES. 
FOR SALE 


The following issues are available: 
1976: July and November 
1977: March, May thru December 
1978: February thru October, December 
1979: January thru December axcept March 
1980: January їо current issue except February 
Cover price for each issue through August 1977 is $1.75 
Domestic; $2.75 Canada and Mexico; $3.75 Foreign. 
f September 1977 through October 1979 issues are $2.50 
Domestic; $3.25 Canada and Mexico; $4.00 Foreign. 
November 1979 to current is $3.00 Domestic; $3.75 Canada 
and Mexico; $4.50 Foreign. 
Send requests with payment 10: 


BYTE Magazine 


70 Main St, Peterborough NH 03458 


16918 Hawlhorne Blvd. 
Lawndale, СА 90250 


(213) 371-4010 


RF EMISSION-SHIELDING MAINFRAME CABINET 


Rugged, attractive, heavy aluminum construction. Immediate- 
iy available from stock: $85.00 plus shipping. Will accomodate 
Digital Group equipment as well as any other CPU fitting di- 
mensions listed. All measurements are Inside Dimensions (10%: 
. ID between card racks: 12%” 

‚ ID front-1o-back panels: 

. ID between cabinet siderails: 
‚ ID between motherboard racks: M 
. ID mother-board-to-top 6" 

f. ID cabinet floor-to-ceiling: 7%“ 
Digital Group products are available through AEON Elec- 
tronics, Denver. AEON carries the complete line of 
cabinets — matching mainframe cabinet described above, 
printers, disks, single and double density controller cards, 
memory cards, Z-80ACPU 2.5/6Mhz, communications cards 
(for terminals and modems), and peripheral boards. Most items 
shipped immediately from stock. 


JEON Manufacturer of Digıtal Group Computers 
1855 5, Pearl Denver, Colorado 80210 
Phone orders: 303-777-AEON Visa and M/C accepted 


Attn: Back issues 


woo ow 
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TOLL FREE ORDERING 


496 


z 


NORTHSTAR 
HAZ 1-32K-D , 
HAZ 2-32K.D 
HAZ 2-32K-O 


32M PHOENIX 


TERMINALS 
TELEVIDEO 812....... 
TELEVIDEO 920. 
SOROC 10-120 


PRINTERS 


Еш N 


These Fine e | 
Products and More Y | 


THINKER TOYS 

DISCUS 2+ 2 1 DRIVE 

DISCUS 2D 1 DRIVE 

DISCUS M26 HARD DISC ...4095 


SOLID STATE MUSIC Kit Assm 
SB!SYNTHESIZER ...161 227 
VB1B VIDEO 
CB2 Z80 CPU 


MEASUREMENT SYSTEMS 
DM 3200 32K 250ns . 
DM 6400 64K 250 ns 


SOFTWARE-DISCS-MISC 
cro 5 Mm 150 
WORDSTAR 350 


CALL 
STRUCTURED SYSTEMS ,.CALL 
VERBATIM 5 (10) 28 
VERBATIM B (10) 

TARI 


WE WILL TRY TO BEAT ANY ADVERTISED PRICE | 
Automated Equipment Inc. 
4341 W. Commonwealth Ave Suite D 
Fullerton, Calif. 92633 
(800) 854-6003 


(714) 739-4701 


Zc-SYSTEMS 


Complete computer on 3 5-100 boards with 32K RAM for $1395.00 
Runs M/PM and C/PM 


64K RAM 


4 MHz No WAIT States 
DMA operation, 
Bank select in 16K sections 


DISK CONTROLLER 


8'* and 5" DRIVES 
АП digital design for stable and 
reliable performance. No one- 
shots or analog circuitry. BIOS 
for C/PM available. 


Z80 CPU 1-4 MHZ 
2 or 4 serial poris, 3 parallel, 

one 4K EPROM, Vectored inter- 
rupts, real lime clock, Software 
controlled baud rates, Drives 
daisy wheel printer directly 


CARD CAGE 
and Fan 


6 siot shielded motherboard for 
good cooling and low noise. 


SEND FOR FREE INFORMATIONS 
6 months warranty on ош boards with normal use 


Zç-SYSTEMS 
ZOBEX 


5333 Mission Center Rd.,San Diego, 


CA. 92108 


P.O. Box 1847, San Diego, Ca. 92112 
(714) 447-3997, (714) 296-9182 
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moves first), and does not 
recognize a tie game at all if 
the program is modified to 
let the machine move first. 

Mr Rheinstein has pro- 
vided an interesting twist on 
the old game of tic-tac-toe. 
Гуе played several dozen 
games and haven't won yet, 
but I'm still trying! 


Clinton R Foulk 
5101 Delancey 5t 
Columbus OH 43220 


Error in Airborne 
Navigation 


А typographical error oc- 
curred in the "Desk Top 
Wonders" item "Calculator 
Airborne Navigation: The 
HP-25 Finds Ground Speed 
and True Heading," by 1.) 
Kuhns (November 1979 
BYTE, pages 245 and 246). 

In the program listing on 
page 246, six consistent 
substitutions of "8" for “g” 
were made; for instance, Sa 
line 09, “820” should have 
been "gz 0". The errors 
were in lines 9, 14, 25, 30, 
33, and 44, The use of "g "g" 
refers to an operation i 
volving the blue function- 
entry key. 

We at BYTE hope that no 
one has navigated incorrect- 
ly due to this error, 


Benchmarking Errors 


We cannot seem to get 
benchmark programs right. 
There is an error in listing 1 
of the Technical Forum 
article “Some More Notes 


on Performance Evaluation,” 


by Carl Helmers, in the July 
1980 BYTE (pages 216 thru 
219). (The article itself con- 
tains a correction for a 
previous BYTE article on 
benchmarking.) 


110 IF А(І)-0 
THEN 100 ELSE 90 


should read: 


110 IF A(X)=0 
THEN 100 ELSE 90 


Our thanks go to Tom Kelly 
Jr of Salem, Ohio, and other 
readers for pointing this out 
to us. 

In addition, our staff 


found that the program has 
no way to print out the 
results by executing lines 120 
thru 170. To correct this, 
change line 110 to: 


110 IF A(X)=0 
THEN 100 ELSE 85 


and add line 85: 
85 IF 2e«X>L THEN 120 


We apologize for these er- 
rors. 


Sorry, Wrong Number 


The October 1980 issue of 
BYTE contains an error on 
page 347, in the "What's 
New?” column, The 
telephone number listed for 
Moore Business Forms Inc, 
is incorrect, The numbers 
are (800) 942-8330 in In- 
diana, and (800) 323-8326 
for the rest of the US. B 


ІШЕ” 


National Computer 
Conference 1981 
Needs Panelists 


Interest has been steadily 
mounting for a panel discus- 
sion on personal robotics 
and artificial intelligence 
ideas, applications, and ac- 
complishments. And now, 
the Personal Computing 
Festival of the National 
Computer Conference 1981 
will offer this opportunity. 
If you wish to participate 
in this discussion, send 
a description of your 
interest area and the con- 
tents of a 5-minute presenta- 
tion to А Gelles, 185 W 
Houston St, New York NY 
10014. Participants should 
be nonprofessionals in 
robotics and artificial in- 
telligence disciplines. 

The conference will be 
held in Chicago, Illinois, on 
May 5 thru 7, 1981. Addi- 
tional information may be 
obtained by writing to the 
above address. Mi 


Circle 216 оп inquiry card. 


MYCHESS "e. 


by David Kittinger 


Winner of 5th West E 


LL. COMPUTER 
Micro-Chess Tournament 
MYGHESS 314 
ма n FORMS КП 


FREE 


Atari 2 
Boris/Sargon 2.5 1% with continuous business forms 
Voice Challenger А for small computer systems 


Highest finish for a Micro at the Third World Computer Championships 

Each kit contains samples, programming 
USCF rating 1568 (June Suppl “ 60 rated games - highest eve 3 k н 
DE piu ары guides, flyers, prices and order forms for 
checks, invoices, statements, envelopes, 
stock paper and labels to fit almost every 
computer system. 


Ф/80 Assembly program eWill save game on disk for 
e Will display best line of play later play | 
eSearches оп opponent's time @Sel up any position | 
eOvrr 850 opening moves e) levels of play - Will solve any 

eTournament time contral mate-in-5 problem е Available in quantities of 500, 1,000, 2,000 


e Wil! print game out when over | 4,000, 6,000 


Available for CP/M", CDOS'. * Low Prices (500 checks only $32.50) 


a > т 280" i 
North Star‘, (CP/M, DOS") — 
CP/M is a trademark of 
$50.00 Digital Research 
CDOS is a irademark al 


Computer Services Сготепсо, Ine. 
NorthSior & NorthStar 


243 1 Lyvona DOS are trademarks of 


North Star Computers 


Anchorage, AK 99502 үз 


е FAST SERVICE — It is our policy to ship 
within 6 working days following our 
receipt of your order. 

е MONEY BACK GUARANTEE — If for any 


EUR FIG' FORTH | reason you are not completely satisfied, 


ENHANCED 


your money will be promptly refunded. 


For CP/M' 


Fast Service by mail or. . .РНОМЕ TOLL FREE 


1 + 800-225-9550 
Mass. residents 1 + 800-922-8560 


—————Ü 8:30 a.m. to 5:00 p.m. Eastern Time Monday — Friday 
HÛ Conquer boredom during yet another compilation or assembly just 10 ығын шын шышы шына шына шыла шина шына а 
. Ca Ication 
qm ii нні RN Please Ship FREE Kit To: CODE 460 


Tren Engneenng now offers CP/M users a complete, integrated, memory 
resent ful FORTH system Powerful editor incremental FORTH «ла | 
ZBO/BOBO assembler. Virtual memory. Fast 17 second/K-byte dsk WC, Тор 


e ! 
level command processor Ай uang your staniiand CP/M BIOS Company | 


Reedy to run for ony 595 User Manual alone, БОС, credits toward software 
purchase 


! Street 


rame 
Place your order today — Then go FORTH and conquer! а шы City, Stale and Zip 


loo MITCHELL E. TIMIN ENGINEERING COMPANY | rhone 

ооо 9575 заа SUITE E? DE POM ڪڪ‎ zz چ ڪڪ ج جح‎ 
OO SAN DIEGO « CAL 1 
© û TELEPHONE [714] 455-9008 | c o ] ÓJMÀÁ— | 


78 Hollis Street, Groton, Mass. 01450 


А doen of New England Былайғы Sevice, Inc 
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Letters continued from page 20: 
resulting in control of thirty-two 
separate tasks! 

Norman McEntire 


323 Tram Rd 
Columbia SC 29210 


Beware Automatic Color TVs 


BYTE readers should be made aware 


that RF (radio-frequency) modulators 
such as the popular Sup'R' Mod II 
manufactured by M & R Enterprises 
may not be compatible with certain 
television sets, Unhappily, I discovered 
this fact when 1 purchased a new RCA 
color television equipped with all- 


48K Apple ll or Plus 

Disk w/Controller w/3.3 DOS 
Super Mod 

Viscalc & Applewriter 

Box of Paper 
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TWO YEARS...AND GR 


Personal / Professional System 


Silent Print 
Reg. $2925 92495 


cash price 


З906 рр computer 


e See an original Apple І on display in our showroom. 


FARNSWORTH 
COMPUTER CENTER 


1891 N. Farnsworth Ave. 
(immediately S. of E-W Tollway) 
Aurora, Ill. (312) 851-3888 

Weekdays 10-8; Sat. 10-5 


electronic tuning for use with an Apple 
II equipped with a Sup'R' Mod II. It 
seems that the electronic tuners are so 
stable and accurate that they are not re- 
quired to have a fine-tuning control. Un- 
fortunately, the UHF (ultra-high frequen- 
cy) oscillator in a typical radio-frequen- 
cy modulator is anything but stable and 
accurate. To “find” the signal put out by 
the radio-frequency modulator, either a 
fine-tuning control on the television or a 
frequency-adjustment control on the 
radio-frequency modulator is an ab- 
solute necessity. Having neither in my 
case (the Sup’R’ Mod II has no frequen- 
cy adjustment), І am out of luck, 

It may be that radio-frequency modu- 
lators operating on VHF (very-high fre- 


OWING 
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quency) channels 3 or 4 may be more 
accurate. But in any event, BYTE 
readers should be aware of this potential 
problem if they are in the market for a 
color television for use as a monitor, or 
for a radio-frequency modulator to use 
with the new breed of television sets 
lacking fine-tuning controls, 


Jacob Z Schanker, PE 
105 Colony Ln 
Rochester NY 14623 


In a related situation, I cannot play 
back prerecorded videotapes on my 1978 
color television. Commercial tapes add 
an antipiracy signal that causes the pic- 
ture to roll. This can be remedied by ad- 
justing the vertical hold on your televi- 
sion—unless you have an automatic col- 
or television (like mine) that doesn't 
have such a control anywhere . . . GW 


Fidelity versus Digicast 
(ог Datacast 


Although I missed the article on the 
Digicast Project in the January 1979 
BYTE (our BYTE magazine goes through 
a lot of hands), I would like to comment 
on Noel Moss's letter in the April issue. 
(See "The Digicast System: Receiving 
Data and [Information Over Your FM 
Radio," by A I Halsema, January 1979 
BYTE, page 100; also see "Digicast 
Data," April 1979 BYTE, page 8.) 

As a former FM broadcast engineer, I 
disagree with Mr Moss's contention that 
"high-fidelity music transmission is not 
restricted by the current modulation 
limits." In the lab, yes, but in these 
Tennessee hills multipath will create 
distortion problems even when the ab- 
solute signal strength is just fine. Stereo 
in particular is subject to damage in 
reception quality due to multipath. 

What those music syndicators have 
been trying to tell us is: you can't cheat 
Mother Nature. Sure, you can put sub- 
carriers all over the place and broadcast 
stereo, (Derren quadraphonic, while you 
are at it?) But you can't do that and see 
around corners at the same time, In hilly 
terrain or metropolitan areas, it is best 
to limit your bandwidth as much as pos- 
sible, or suffer the high cost of listener 
dissatisfaction with your mobile recep- 
tion. 

SCA (subsidiary communications au- 
thorization) for digital data is a special 
problem. For some time we at station 
WSMC attempted to use our subcarrier 
to route telemetry from the transmitter 
to the studio's remote control, Please 
bear in mind that the data rate of this is 
about 2 bps (bits per second). The result 
was a very noticeable flutter sound in 
receivers that did not have a line of sight 
to our antenna, which was modulated 
by mountain peaks in mobile reception. 
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DISK DRIVE WOES? PRINTER INTERACTION? 
MEMORY LOSS? ERRATIC OPERATION? 
DON'T BLAME THE SOFTWARE! 


150-1 150-2 


Power Line Spikes, Surges & Hash could бе the culprit! 
Floppies, printers, memory & processor often interact! 
Our unique ISOLATORS eliminate equipment interaction 
ANO curb damaging Power Line Spikes, Surges and Hash. 
“ISOLATOR (!SQ-1A) 3 filter isolated 3-prong sackets; 
integral Surga/Spike Suppression; 1875 W Maximum load, 
1 KW load any socket ......... $56.95 
"ISOLATOR {150-2} 2 filter isolated 3-prong socket banks; 
(6 sockets total); integral Spike/Surge Suppression; 
1875 W Max load, 1 KW either bank 
"SUPER ISOLATOR (18 О-3), similar to І5О-1А 

except double filtering & Suppression .... 585.95 
+1501 АТОН 150-4}, similar to ISO-1AÀ except 

unit has 6 individually filtered sockets .... $96.95 
*ISOLATOR (150-6), similar to 150-2 except 

unit has 3 socket banks, 9 sockets total ... $79.95 
*CIRCUIT BREAKER, any model ladd-CH) Add $ 7.00 
*CKT BRKR/SWITCH/PILOT any model 

(CBS) .................. Add $14.00 

се PHONE ORDERS 1-617-655-1532 стаж 


£y Electronic Specialists, Inc. 
171 South Main Street, Natick, Mass. 01760 


Give an ear to your computer 
this Christmas! 


COGNIVOX lets your computer respond to 
your spoken commands. 


PET, TRS-80 LII 
AIM-65 and SORCERER 


NEW COGNIVOX SR-100 has 32 word (or short phrase) vocabulary 
ІЛІМ 65 wih 4K НАМ, 16 words) Up to 98% recogniion rate 
Breakthrough. ресе of only $119 includes microphone cassette with 
sollware and manual Version tor ihe TRS-80 (VIO-332) casis 5149 but 
also has 32 word speech output and music capability, includes all above 
plus speaker ampliher For fhe Sorcerer in additian to SR-100, we ofler 
COGNIVOX VIO-132 which includes speech сири! and music and 
exlensive software апо costs 5179 Please add 53 tor shopping in the US 
Call add 6% tax Foreign orders welcome, add 10% іс processing and 
shipping by ағ When ordering. please specily make, model and memory 
зге of your computer 


VOICETEK 


Dept. В, P.O. Box 388, Goleta, Ca 93017 
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Dept BI 
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APPLE II FRS-80 


^ QUALITY т 


DISK SOFTWARE $2 


[J HOME FINANCE PAK I: Entire Series $49.95 АТ 


L1 BUDGET: The heart of à compiebeonve honie ference үп Allon мия to бабае тр to 20 бекіре? 
itens Actuel ахраза input can ba by йй аг by emetic шайылу el СНЕСКЕПОК lida Сома oe 
automatically sorted dad competed wih budpst. BUDGET produce: both mamhly actual badge liai sakî 
шараң amd п vassr-io-date Мү month summasy af actual comnts, Colar жарһыз isola; of гараар. 52415 


[JtHECKEDOK 11 Тһе матер program keeps complete тесонй ol wach chech/éepon! Шана check 
entry ym elles usas 1ш vet ap сөтітпеп check papare amd rrexplest с/ерогиз. pam eniry you зеі 
irom thr pre detreed enoe са mamme keysng in a кі al баща. Unipar apres can abo ім Ишей for com 
plaomeii Бър кет то chech Мет Check uegeter гай fit tana of tenew. AÛ couma pimi 
e Upto 100 checks per menik stosage, F ches sicembie by BUDGET тиып ; , 51995 

L]SAVINES: Allows user fo keep Hack of RET lot mp 10 10 арпа tt penis e 
pecotdh shown тұз strewn Ін 48 colum primer $14.95 


[CREDIT САНО Keep control of your cds mih thes program — Ücganizes, iones amd daglays purchases, 
рғүпмяің amd пасе charge: Screen ar 40 caluma итын {изү Up to 10 separate cards 4% 


LJ UNIVERSAL COMPUTING MACHINE: $39.95 ÆA D 


А кич рниратттыне computing түтөт SHUI apad а 20 inea 20 raluma ш Ит delme ton 
and colored memey and eqmstiumı l'armumy à eger cumputeng machine Tabir cament cam be терімі, 
тейт, subtracted as added to asy uthe clement User can define герға\ад Tunctipos commas ED а tor ct 
сипап preety urriglilyng table 331p. Нвіг еі al перике (йеприінің mitines cin ine delined шей sinned 
and гесин, vath ar writiaut ol dats, аз lier ем Еңсеп! Ми sales (тий, eogiaerina denen әлгінің, 
budgets, menory huis, meonwe stabenenti, pofechom раптар propt! cosi extumates an short Іш amr 
Planing, алауыз at poring prablem that сая be «сінеді wath a talis, Unique кыгын command). allow y nu 
са mome lo меу өйненчгі, change « valve and immediately ura tha абі en olhar table vakari. Еліне tahk 
ran be pitied by machine pages [user бұты 3-5 column ой a 40 commi genter 


O COLOR CALENDAR: 


Hi RES roin: тарлық display wl vaus personal саізинізг, Automate mullipie entry of онн events Rr 
wer al а glance important ders, appoeimedts, banmmniriacim, Брут, kClapm dates, eic oves a 5 үтая per: 
vod, Grapher санады mahy datei Printer and іспен devplay a umma герои by manih gi yaw luli iex 
еч рига each day s actin белі гі ғғ. ideal fer anyone wth a боту Earn фу 


O BUSINESS SOFTWARE: Entire Series $159.95 ACD 


g MICRUACCUOUNTANT The ideel accuuntany isi Нм Пы small burns. Baved on clase Û жїїнї 
end duwhts saty bomhhepmg Hes effect program кесдей acd prodeces (ереміз өп emon: Баште», 
qemetat ledges uah, /етейие aad rapen — Screen or QÛ сомии gent reparis Hargis wp to 1000 
шы emir per month op to JUD accounts lecfades a hort pmen m Famer Accounting 549 95 


(7 UNIVERSAL BUSINESS MACHINE Таз ырын n беруни 15 SIMPLIFY and SAVE TIME im thr 
serius bras eto misi periodically Aeabyze, Ph amd Estemate fhe рїн дй! тым Cheated мынау пин 
Unreal Competing Machina and 11 is рпмиялалыл lo pruüsule the (солена ралап aud бинтамиц Yauls 


CASH FLOW ANALYSES РНОҒОНМА НДІ АНСЕ SHEET SOURCE AND USE Uf FUNDS 
PRDFÜRMAPROFIHE & 1055 SALES FORECASTER 108 COST ESTIMATOR 


Реса тасш è сору el tbe Шеге Cenpetiag Machu 589 4% 


(BUSINESS CHECK REGISTER AND BUDGET А combangisua uf ce СНЕСКВООК И and КШБІТ 
ogre expanded la malade up io МІ budgetabte leris amd up tn S00 checks pes morth Inelwdes kank 
мМанчтчт! песонда оон amd automatic check weich [$BK) 945 95 


[]ELECTRUNICS SERIES: Entire Series $159.95 (Д) 


QLOGIC SIMULATOR SAVE TIME AND MONEY Змаја your depti logt сга! belare you tund 
Pham CMDS, TTL, m мішігүн, iH aly dial logic, thas pippan сап bangis 1 Тһе piogiam ji an antes 
Mine, тегін бегей, liii Мені Foe ліне: саран of vonelatine the int Cure Ну ім Іште fepurse al a 
Мы пат do vun speci ирип pater 11 will handle ap із 1008 gates, мегі беу) HANDS, NORS, IN 
тен, CLIP FLOPS, SHIFT REBISTERS, COUNTERS and ныл delne ҺАСНП$ Up to 40 user detuned, 
don, ne bhay pul patterns ипда женіп delayed um CRI ш piirides ACCT, лме nes 
саңа» інен Keyboard mi liam LOGIC DESIUNLH (qe mula. S85 95 


CLOGIC OESIGNER (агас HERES Graphics марат іш tdexgneng ӛнімі Мс үм. А meno 
deren шиша of уйыне commands «Шоме yeu to des recy un er sete op 18 05 Фени vate Inns 
мінін 10 gate shape pattern supplied ril the ұтпағын aad 5 iewrred foe пына specilicauaa. Standard 
palteins шіррінзі ме NARD, MOR, INVERTER, EX ОЯ, ? FLOP, IK FLOP DFLOP HSFLOP, 4 Bu 
COUNTER sad N BIT SHIFT AEGISTER User imbercanaerts yates шы ax үші would татыш; draw wiry 
ime graphic copied. Netrrotk аланы ін LOGIE SIMULATOR жөсіней неи тате vj the 
CRI мын berg haan  .. 589 95 


Ш MATHEMATICS SERIES: Entire Series $49.95 (A, 


L]STATISTICAL ANALYSIS | Thus mew darin popan prion) SIMPLE LINEAR KEGRESSION analy 
wy, deirrnunes the mean, siamiard бетиініш and pilimis the feequency deli Goto af мыз upped dele wti 
Ponies Onk, CO amd »dit reuters estiuded (17K mar | $19 85 


O NUMERICAL ANALYSIS HI RES? болганомі pist of ану шалып Аштар жанар At үшін upisu, 
he рро ога wall ріні the lungtnm phit the INTEGRAL, plot the OERIVATIVE йеентия the ROOTS 
пей thee MAXIMA imd MINIMA and liit he IMTEGRAL VALUE $13 ЧЧ 
MATRIX А фея purper, menu Georges pregtan Км detaia the INVERSE and ПЕТЕЙМІНАН! э} 
asy mulia, n well ә the SOLUTION to amy set of SIMUL TAME DLS LINEAN EQUATIONS Dek 1/0 tus 
data pne Epecily 55 еца vet [481 а Jh wn. SKI 818 45 

[]inSunHFACE PLOITER  Explmie ihr ELEGANCE and BEAUTY of MATHEMATICS пу kirsi НІ RES 
PLOTS of 3 атанга! varhan ham any 3 үзнейіс egasan nk umv and iecali imulme; (пе ізі Meno 
dimen EH үйір un Гасг рымен Haden hat» ат талмен! рну $19 95 


[ 1 ACTION ADVENTURE GAMES: Entire Series $29.95 (A 


[]REU BAEQN Сая vau шыу rhe НЕЙ GARON? Thn (ат action game conilatey a пын quo DDG 
FIGHT between your WORLO МАН! BL PLANE sad the lon You ran LOOP, DIVE. BANK ы CLIMB 
їп шү one ml B dietten amd yu кап the BARON m Hf RES нар!» $14 95 


CIBATTLE OF MIDWAY Үш ate m conan of th» USS HORNETS DIVE BOMBER «шейкан Your 
tugri me (he Лит! cosets, Ale, Soryu and Көш You dianl Ну yam: may Unaugh ZEROS and ДА 
FIRE ча makr your OVE BUME (мп. In HE HES paphics 514 94 


DlsuB ATTACK Mr Арм, 1841. The ғасту саптау n headed for the CORAL SEA Your sub, the 
MURAT, пах jet өртін ihe САНМЕН and BATTLESHIPS Гам рый, Bot match aut іп» tie DE 
STRÜYERS they're layt amd desdir Ia H) AES giaphzos 514 975 


L]FREE САТА 00 AF ұнын are supped «un ink and tun та Apple И а (А E Appksok КОМ Саш & 
TAS ED Cevel t) and require 12K. НАМ ише nibere nated Detabed tomtom кішісі Orders кі) 
ped wath J Шуу. Card тичу пігіміз card mamhei— Add 5150 postage sad handling wath caria паша 
Ealifatasa гыиа айй G's“. sabes 1a1 


Make checks payable to: 


SPECTRUM SOFTWARE 


Р.О. Box 2084 142 Carlow, Sunnyvale, CA 94087 
For phone orders - 408-738-4387 
DEALER INQUIRIES INVITED 
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Buy By Mail 
and Save! 


INTERTEC SuperBank, 32K .$2495 
64K Ram, List $3345 .,,.... $2695 


64K Quad, List $3995 ...... $3395 
NOATH STAR Horizon | 
32K DD List $2695 ......... $1989 


Horizon | QD List $2995 ... $225 
Horizon 2 32K DD,List $3095 $2289 
IntersystemDP-1List $1749 . . $1495 


CROMENCO 2-2, List $9995 . $7945 
System 64K, List $3990 ....$3179 
System З 64K, List $7395 ....5689 

ATARI 800, List $1080 ....... $799 
APPLE MW, 18K .............. $969 


DISK SYSTEMS 


THINKER TOYS' Discus 2D ..$939 
Dual Discus2D ........... $1559 
Discus 2+ 2, List $1549 ....$1259 

M26 Hard Disk, List $4995. . .$3949 


PRINTERS & TERMINALS 


PAPER TIGERS IDS-440 $679 
With graphic option........ $749 
CENTRONICS 730-1,List $795 $595 
797, LIS: ВВ... 5789 
704-9 180cps............ 51495 


703-9 180 срѕ ............$1569 
Ті 8101151 $1895.,..,.....$1489 
МЕС SPINWRITER5530 $2395 
NEC SPINWRITER 5515 $2395 


DIABLO 630 List $2711 ..... $2399 
INTERTEC 

Intertube ill List $895 ......... 729 
ЕМУ .................. $729 
Televideo 912С............. . $679 
co — OP o $799 
Hazeltine 1420.............. $789 
ШЕ... nc Seis ,$845 
Soroc 120, List $995......... $689 
SOFC IAG... wee leeren $994 


Most stems in stock. for immeckate delivery. livery. Factory 5 sealed cartons. 
егі! factory warrenty. HYS (еземіз add appiopnate sales lar 
Prees do (кі mchlude shippeng: VISA and Master Chipe add 3% 
COD. anders require 25% depost Prices subject bo change wittioul 


Computers 
Wholesale 


P.O. Вох 144 Camillus, NY 13031 


= (31547225822 Qe 
ر‎ Еа 


The result was a decision against SCA 
and against switching-type stereo en- 
coders—this latter decision was made 
because we would rather have any prob- 
lems in the stereo signal result in place- 
ment errors in the stereo field instead of 
adding to distortion. 

The best place for digital broad- 
casting, in my view, is in the blanking 
intervals in television video signals. This 
is being used with great success in public 
television for subtitling for the hearing- 
impaired. Please don't crowd our 
marginal FM signals with it! 


John Beckett 

Directar of Computer Services 
Southern Missionary College 
Collegedale TN 37315 


The Digicast Project has been renamed 
the "Datacast Project" Ву its principal 
proponent, Jim Warren. No regular 
Datacast service is now in operation, but 
in a recent telephone conversation, Mr 
Warren told me, "The only thing that's 
holding up Datacast is ]im Warren." He 
added that several tests have been per- 
formed both in Sacramento, California, 
and in the San Francisco Bay area, and 
that he intends to pursue Datacast when 
some other projects are completed. 

l also talked with Harry R Anderson, 
the broadcast engineer who helped per- 
form the tests. He agrees with many of 
the points made by Mr Moss (noting 
that few people can detect a 1 dB dif- 
ference in volume), but derogates the 
objections of Mr Beckett regarding іп- 
creased multipath distortion resulting 
from use of the 5CA. 

Mr Anderson believes that the prob- 
lems experienced by WSMC were prob- 
ably caused by other factors, and he 
says that the theoretical causes of 
multipath distortion should not be af- 
fected by SCA subcarriers. 

Mr Anderson is the author of two ar- 
ticles on the Digicast/Datacast system. 
See "Digicast: Towards a More Effective 
Use of the Radio Spectrum Resource,” 
Intelligent Machines Journal, Number 
10, June 25, 1979, page 18; also see 
"Digicast: А Status Report," Intelligent 
Machines Journal, Number 17, October 
31, 1979, page 10. . . RSS 


The End of the CBT 


The article by Ron Parsons about a 
6860-based modem was excellent. (See 
"An Answer/Originate Modem," June 
1980 BYTE, page 24; also see the 
"BYTE's Bits" item "Tracking Down the 
Modem Filters," September 1980 BYTE, 
age 312.) 

Unfortunately, on January 1, 1980, 
the Bell Telephone system made the CBT 
data-access arrangement (DAA) ob- 
solete. No telephone-line interface 
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Announcing the most important utilit 
ever introduced for the en Modell 
and Model П 


ENHBAS is an Enhanced Basic extension 
module, which тек at the top ol BASIC, add. 
ing many commands and background tasks— 


OO—ver 30 new commands added to your 
BASIC: 


sSORT-Multi-keying, multi-tagging array 
sort. Sorts thousands of items in mere 
seconds, all with ane command! 


€JNAME-Use line labels along with line 
ae d " branching statements, as in 


using Ihe ENHBAS 
rd نی‎ A T TO ‘and and CSUB (special 
GOTO and GOSUB) 
How many times have you wanted to use 
variables to reference line numbers? Now 
you can! GTO and CSUB allow variable 
expressions as operands, such as in 
GTO X+40. 


WHILE / WEND-New, structured pro- 
gramming loop construct. Makes for more 
окса! proaram flow (less GOTO's). 


ФЕХЕС / EVAL- Two new, extremely pow: 
erful functions! EVAL evaluates an alge: 
braic expression in string form, With EVAL 
you can manipulate complex functions in 
string form, and then evaluate them. EXEC 
executes a string expression as ў M were 
a BASIC program line! With EXEC, your 
computer can actually write its own pro: 
grams and execute them! 


*CALL-Pass control to machine language 
subroutines al any address, passing para- 
meters both ways. 


ӘСІМ / PAGE-Set up automatic page 
roll-over and other line printer functions 
from BASIC. 


All these and many more! 


Oin addition to the above commands, Mode! | 
ENHBAS contains vector тайса and 
drawing commands. Model 11 ENHBAS has 
many functions suited to business program- 
ming—ISAM file handling commands, К5-232 
access, and many more; along with several 
Model i BASIC commands left out of Mode! Il 
(PEEK, POKE, OUT, etc.). 


LIENHBAS includes many background util. 
ities (Model | version): 


er кене cursor 
eK ey click 
*Two-tone beep on error 
*Avutomatic lower-case 
*Automatlic debounce 
eShort- entry commands 
(Shift-letter prints commend) 

*Reai Control keys 

ne letter commands 
*Formatied LISTings 


ENHBAS is available far: 
16K Model [—Level-ll Tape 

32K Model | Disk 

32K Model Ill (avail, 11/1/80] 
32K Model Il (on TRSDOS d disk) .. 


Other software: 

CSG PILOT - Disk. based, high level lan 
32K Model | Disk i" $59. 95 

£-EMULATOR-E xecutes assem. lang. lines 
16K Model |—Level-Il Tape 29. Lo 
32K Model | Disk 


16K Mode! | Level ТІ Tape 
32K Model | Disk 


Dealer and OEM inquiries invited. | 


Comsoft Group | 


6008 N.Keystone Ave., Dept. В 
Indianapolis, IN 46220 
(317) 257-3227 
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` TERMINALS FROM TRANSNET 


PURCHASE | 12-24 MONTH FULL| 36 MONTH 
PLAN OWNERSHIP PLAN ILEASE PLAN 


PURCHASE PEA MONTH 
OESCRIPTION PRICE 12 М05. 24 М08. 


LA35 DECwriter il $1,695 $162 5 90 
LA34 DECwriter IV 1,095 105 59 
LA34 DECwriter IV Forms Ctri. 1,295 124 69 
LA120 DECwriler II KSR .., 2.495 239 140 
14180 DECprinter | 200 117 
VT100 CRT DECscope ...... 182 101 

122 


0780/1 DATAMEDIA CRT 1,995 191 106 


AB | 
‚ H Miti Silva/restoration. ! 
ЕЕ: 


ПАТЕ # ge tee. m | = Hol prialed mince the last (Ag ade 
іні ses агам! ang ‘Third one 
ЕШ; Ма Smi throi ciil —— 


'Deanis Мықан: 
I extraction...) 0). 


ISITITT a варат ! 


H | eer г ری‎ Oe -—- 


Peace — p que ТҮ, 
4 
[] n à 


1 т. 
IB berger Канде 


SEd Jones/check up and { 


ӘЛЕГІ 
TI745 Portable Terminal .... 1,595 153 85 Са Тан Carler/chec wp | 
71765 Bubble Memory Terminai 2,595 249 146 
71810 RO Printer 1,895 182 101 
ТІ820 KSR Printer 210 117 
71825 KSR Printer ‘ 153 85 
ADMIA CRT Terminal 84 47 
AUM31 CRT Terminal 1,450 139 TB 


QUME Leiter Quatity KSR ... 3.295 316 176 119 
QUME Letter Quality RO .... 2,895 278 155 105 
HAZELTINE 1420 CAT 451 34 
HAZELTINE 1500 CRT ; 115 64 
HAZELTINE 1552 CRT 1,295 124 69 
Hewlett-Packard 2621A CRT . 1,495 144 80 
Hewlett-Packard 2621P CRT . 2,550 254 142 

FULL OWNERSHIP AFTER 12 OR 24 MONTHS 

10% PURCHASE OPTION AFTER 36 MONTHS айы 

ACCESSORIES AND PERIPHERAL EQUIPMENT 


ACOUSTIC COUPLERS e MODEMS е THERMAL PAPER 
RIBBONS « INTERFACE MODULES e FLOPPY DISK UNITS 


PROMPT DELIVERY » eeh ka SERVICE 


CENE TRA NSN. ET CORPORATION 


Ұлыма Cancel ТТІ? йй fer apeasnags Hold on "EN пя 
Тың Wed day Кәңге Кг a pels Кіші регеа" s appls 
ТЕТЕ. option еее, meber or рас? far a Nu Ma 


INTRODUCING 
DATEBOOK" 


THE NEW OFFICE 
APPOINTMENT CALENDAR 
PROGRAM 


DATEBOOK™ helps manage time just like a com- 
mon office appointment book, but with the speed 
and accuracy of a computer. DATEBOOK™ elim- 
inates the scribbles, erasures, and frustration of 
searching through the book for a specilic opening. 


DATEBOOK™ is ideal for Doctors, Dentists, Law- 
yers, Salesmen, Repairmen, or in any situation where 
time management is critical to office elficiency. Its 
menu display and one-key options make DATE- 
BOOK™ one of the easiest programs to learn and 
use. 


DATEBOOK™ features include: 


@ Appointment scheduling, cancelling, modify- 
ing and rescheduling. 


1945 ROUTE 22 - 201-688-7800 
UNION, N. J. 07083 TWX 710-985-5485 


AOS On 
А NOVA* 4/Х? 


_ Wild Hare's 
MISS Provides NOVA Users 
With Multi-User Capabilities 


DG users now have a choice when upgrading toà mul 
fi-user environment Previously. the only way fo suppord a 
kue multi-user enwronment was to upgrade to AGS, bul 
not onyrnore 

MISS provides all of the standard PDOS features for up 
to 14 users simultaneously ond each user is totolly irr 
dependent Users may edit, compile and execute pro- 
grams wntten in FORTRAN IV, FORTRAN V, ALGOL, BASIC, 
MACS, etc 

This means no software rewrihing 15 necessary No new 
operating systern need be instolted. 

More importantly, MISS supports all NOVA” 's 05 well 
Os ECLIPSE" 5 so no expensive hardware upgrade is 
required 


Now Data General Users 
Have A Choice! 


€ Automatically searches for openings according 
to time of day, day of week, and week of year. 


Ф Displays all scheduled appointments for a 
specified person. 

€ Lists day's schedule (Screen or hard copy). 

Ф Can be customized to accommodate any 
workday/hours schedule. 


DATEBOOK™ is written in PASCAL and is avail- 
able to run on CP/M"as well as UCSD PASCAL 
sysiems. 


(415) 455-4034 


i 
N Ке 


only $295 


Dealer Inquiries Invited 


naturally Yay 
bug free 


1492 Windsor Way, Livermore, CA 94550 


` P.O. Box 3584, Boulder, Colorado 80307 ` 
(303) 422-4482 


CPM +5 à registered trademark al Оода! Research 


Circle 226 on inquiry card. Circle 227 on inquiry card. BYTE December 1980 301 


Circle 228 on inquiry card. 


64K Horizon Il 


Don't be fooled Бу our low price. These aren't Just any 64K 
Horizon i'i They're ly tested, enhanced. 
und backed by 
your Hodzon, fled out prices. 
accessories, ond sofware ore making us the #4 source for | 
the 94 5-400 system. 


Hortzon ІІ 64K Quad 
Horizon Il 32K DD 
Horizon i| 32K Quod 


Okidata 


Microline 80 


$835 
$875 
$1149 


| Centronics 737 
Anadex 9500, 9501 
ТІ810 Basic 


Атап 800 46K 


Plus big savings on accessories 


TI 99/4 w/monitor 
Zenith (Heath) Z-89 48K 
Industrial Micro 5000 D.D. 
Altos АС5-8000-5 


TERMINALS 


РЕ Bantam (w/non glare) 
Soroc IQ 120 

Televideo 912С 

Televideo 920С 

Hozelrine 1500 

Visual Tech 200 


HOW TO ORDER 


Май Order Only 
B 2% cash discount Inc./charge cards add 2% — 


Ar. residenis odd 5% rox — We export — | 


Warranties Included on all products. 


Scottsdale 
Systems 


6730 E. McDowell ооб #103 | 
Sconsdale, Az. 85257 -— 
Open бю ô PM - мба, 262 


(602) 941-5856 
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devices can be obtained through the 
telephone company. With this act, the 
telephone company made obsolete an 
entire generation of equipment, in- 
cluding moderns and telephone-answer- 
ing devices. 

At present, I can find no one who is 
providing CBT couplers or devices 
equivalent in function for sale, although 
the telephone company insists that these 
are available through "electronics supply 
houses.” 

The current regulations specify that 
any device to be directly connected to 
the telephone lines must be certified as 
compatible by the FCC (Federal Com- 
munications Commission). This is 
beyond the means of most individuals. 
About the only legal means left is to 
purchase one of the commercially 
available direct-connect modems or set- 
tle for an acoustically coupled unit. 


James R Boatright 
3112 W 11th 
Topeka KS 66604 


Comments on the August Issue 


Editor's Note: BYTE readers were even 
more vocal than usual this month about 
our August 1980 FORTH language issue. 
Apparently, the combination of Steve 
Ciarcia's article ("А Build-It-Yourself 
Modem for Under $50"), the many 
FORTH articles, and the article by 
Theron Wierenga on "Construction of a 
Fourth-Generation Video Terminal" (no 
pun intended) combined to hit a collec- 
tive nerve. Here are some of the short, 
usually anonymous reader comments we 
received on the monthly BOMB cards 
(for an explanation of the BOMB card, 
see the back of this issue). 

Incidentally, wildly enthusiastic com- 
ments about FORTH outnumbered nega- 
tive comments by a factor of 10 to 1: 


€ More FORTH!! Pascal's just another 
language to eliminate programmers, but 
FORTH is a language for programmers 
(and engineers and scientists and 
businessmen and kids and everybody)! 

Ф І would like to see more articles on 
FORTH — best single issue since Volume 
1, Number 1. 

9 Excellent coverage. I believe FORTH 
is a language worth learning and using. 
Му TRS-80 will be running 
MMSFORTH as soon as possiblel 

9 Economically, FORTH has got to be a 
major breakthrough. Memory doesn't 
one cheap and you don't need much of 


B FORTH is fantastic. It's like 

heroin . . . you gotta have more once 
you try it. How about some more in the 
near future? 

êl was quite impressed by FORTH and 


Chrictmas 
Есе 


New! A CONSUMER'S GUIDE ТО 
PERSONAL COMPUTING AND 
MICROCOMPUTERS, Second 
Edition ( Freiberger & Chew ) An 
updated second edition of the text 
chosen by Libra: v Journal as 


| one ofthe 100 outstanding sci-tech 


hooks of 1978. Updates prices, the 
latest developments in micro- 
computer technology. and a review 
of over 100 microcomputer prod- 
ucts from over 60 manufacturers. 
*5116-X, $8.95 


4 


New! DR. DOBB'S JOURNAL OF 
COMPUTER CALISHENICS & 


| ORTHODONTIA Vols 1,2,6' 3 
| (The People’s Computer Company ) 


Vol. 1 reflects the changes that 
took place in personal computing 
іп 1976. Vol. 8 ( 1977) chronicles 
the emergence of the small 
computer as a useful tool. Vol. 5 
(1978) looks at the growing 
interest in programming 
languages, along with articles 
on specialized applications and 
utilities. Vol. 1,°54'75-0; Vol. 2, 
*B4B84-X; Vol. З, *5490-4; 
each $18.95 


3. 


New! THE 5-100 BUS HAND- 
BOOK ( Bursky ) "...offersa clear 
overview of the processor's 
instruction set...tables and 
figures provide valuable, difficult- 
to-obtain pinout and interfacing 
information..." EDN. Discusses 
CPU, memory, input/output, 
computer fundamentals, bulk- 
memory devices, and more. 
*0897-X, $14.50 


„Ф.О. Go to your 
local computer store! 


Нн Л Hayden Book 
Company, Que. 


| SO шуу Chee! 


.. ae 


Rochelle Tuk. ل‎ 07662 


ia 
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¦ BUY COMPUTERS 
` BY MAIL ORDER 
| AND SAVE 16% 


o | APPLE HARDWARE SOFTWARE 
+ 16K $ 958.00 Coniroller (General Business 
О , 32K $1,040.00 System) 5 519.00 
| ABK $1,099.00 Cashier (Retall Mgmt & 
С) | Disk with Controller Inventory System) 5 199.00 


$ 495.00 Apple Post Mailing List 

г Disk 5 440.00 $ 
O ! Pascal $ 44500 
Graphics Tablet 6 65500 


$ 24500 CROMEMCO 


о! Symtek Light Pen 
SAVE 16% ON ALL EQUIPMENT 


, Versawriter Digilizer System 
5 245.00 


Іс! | Videx Videoterm 
' BüColumn Cord $ 31500 NORTHSTAR 
о қ with graphics-ROM $ 335.00  Horlzon-2-32KDD 


^ ' Apple Clock 5 225.00 $2,390.00 
O торм о SOT 31900 
м 
, Paraltet Printer Card VERBATIM 
14500 & MEMOREX 
| Communications Card with БА” $ 2750 


О : connecting cable 5 18500 


ı Apple Ii Firmware өре допо PLASTIC кон. 


і 
О! Integer Basic Firmware БА" 2.25 
” 5 14900 8" 3 3.50 


! Send certified check (regulor checks require 2 weeks to clear) or 
С! charge to VISA or Master Charge. Customer pays shipping. 


'MIRO COMPUTERS, INC. 


Р 127 Long Meadow Place South Setauket, L.i., N.Y. 11720 
1(546] 423-7955 CALL MON.-SAT., 10AM-6PM 


———— M жа or an a i a эъ та жыш шз шык шыш лыш an пы эша ша жа ләш жын n ыһ л. жыз жа жа жа жа жа жа ныш жн ын она ына яни ғ шын жыш тын 


COMPUTER 

INSTANT ADS 
Buy or seil fast with the Computer Instant Ads. The ай ad 
low cost computer publication for individuals and businesses. 
It's on convenient 8%” by 11" pages in easy to read type. 


Bargains — Computers, Components, Peripherals, Software, 
Positions and Help Wanted, whether you're buying, selling, 
or swapping you can get fast results at low cost with the CIA. 


Instant Ads — If you don't want to wait а few days for the next 
CIA issue—just dial our special computer hot line number 
(reserved for subscribers) anytime, 24 hours a day, and our 
computer will tell your computer (with 300 baud modem) all 
about the ads received by the CIA since our last issue. Call 
as often as you like. The only additional expense to you is 
the price of a direct dial phone call. Bul remember, if you 
don't want to pay for the phone call, you only have a few 
daysto wait because the CIA is published TWICE each month. 


LOW COST ADVERTISING — Only 10€ per word for one ad 
and just 8€ per word per issue when the same ad is run in 
two or More consecutive issues. 


FREE ADVERTISING — Subscribe now for free advertising. 
Mail an ad (up іс 50 words type written or printed, please) 
to us with your subscription and we will run it free; or phone 
your subscription using our toll-free number and charge your 
subscription to your VISA or Master Charge Card. When you 
telephone your subscription, we will send you a certificate 


tor a free ad. 
One year |24 issues] only $13.00 
БУГІН ЛА Two years (48 issues) only $20.00 
Subscribe NOW Сан TOLL-FREE 1-800-453-6454 
In Utah phona 268-3000 
E COMPUTER INSTANT ADS ASSOCIATION 


277 East 6100 South - Salt Lake City. Utah 84107 
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Diagnostics | 


for CP/M’ & TRSDOS" 


` 
* . 
ы] 
LA 


Someday your computer is going to break; even the most reliable 
computer systems “00 down". Often, finding exactly what is 
wrong can account for the most time consuming part of repairing 
the system, and the longer the system is down, the more 
money you lose. 
DIAGNOSTICS | is a complete program package designed to check 
every major area of your computer, detect errors, and find the 
cause of most common computer malfunctions, often before they 
become serious. For years, large installations have run daily 
or weekly diagnostic routines as a part of normal system 
maintenance and check-out procedures. 
DIAGNOSTICS ! is designed to provide that kind of performance 
testing for 8080/7280 micro computers. 
DIAGNOSTICS | will really put your system through its paces. Each 
test is exhaustive and thorough. The tests include: 
«Memory Test “CPU Test (8080/8085/280 ) 
= Disk Test “ОЯТ Test 
To our knowledge, this is the first CPU test available for 8080//80 
CPU's. Many times transient problems, usually blamed on bad 
memory, are really CPU errors. 
А good set of diagnostics is an indispensable addition to your 
program library even if your system is working fine. Hours have been 
wasted trying to track down a "program bug” when actually 
hardware was to blame! 
DIAGNOSTICS | also allows you to be confident of your system. 
This can һе critical when file merges or sorts and backups 
are involved. You want to be as sure of your computer as possible 
during these critical times. Running DIAGNOSTICS | prior to 
these and other important functions helps to insure that your 
system is operating at peak performance. 


DIAGNOSTICS | is supplied on ciscette with a complete users manual. 
DIAGNOSTICS |: $60.00 Manual only: $15.00 


Requires: 24K CP/M; 16K disc lor TRS-80 


formats: CP/M 8” SOFT SECTORED, NORTHSTAR CP/M 
AND TRS-80 DOS 


All Orders and General Information: 


«Printer Test 


masio: charge SUPERSOFT ASSOCIATES 
pi | P.0. BOX 1628 
VISA CHAMPAIGN, IL 61820 


(217) 359-2112 


| Technical Hot Line: (217) 359-2691 
Шама answered only when technician is available} 
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S PECIALS 


NORTH STAR HORIZON: 


НЕ2-2-3 2K-DD-ASM. manana 522785 
HR2-2-32K-Q-ASM. seront? 52675 
NORTHWORD DQ 295 
MAIL MANAGER 235 

365 
GENERAL LEGER 775 
ACC. REC. OR ACC, PAY..5 445 
WORD STAR essasseas? 350 


2001 32К...............2%1090 
8032 (80 COLUMN SCREEN)$1599 
2040 DUAL DRIVE..,.....51090 
8050 DUAL DRIVE (1MEG).31499 
2022 TRACTOR PRINTER...5 749 


ATARI ЖЕР, uda. e ы 798 


5510 RO OR 5530 RO 92680 

5520 RSR БЕКІЛІ........%2990 
CENTRONICS: 

DA CTUM ты са мағы T Ф 559 

737-1 (LETTER QUALITY) $ 849 
(WE CARRY THEIR COMPLETE LINE) 
PAPER TIGER 440G......,..5* 990 


OTHER PRINTERS WE STOCK: 

ANADEX , COMPRINT, EATON. EPSON, 

TELETYPE,TI,ETC-CALL FOR PRICE 
DISPLAY TERMINALS 


HAZELTINE 1420...........8 949 

12D uos & uates D 999 
(WE CARRY THEIR COMPLETE LINE) 
INTERTUBE ІП esso 775 


TELEVIDEO 914............% 850 
MOST ITEMS IN STOCK. 
PRICES SUBJECT TO CHANGE 


MULTI-BUSINESS COMPUTER SYS. 
28 MARLBOROUGH STREET 
PORTLAND, CONN. 06480 


(203)342-2747 TWX 710-428-6345 
M-F 9-6 5АТ.9:30-3:00 
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because of 44 [John James's "What is 
FORTH! А Tutorial Introduction"] I am 
getting TFORTH for the TRS-80. 

9 The simplicity of FORTH is an ideal 
showcase for modularity and extensibili- 
ty. #3 [Charles Moore's "The Evolution 
of FORTH, An Unusual Language"] was 
entertaining and human. The diagrams 
and charts of 44-6 [three other FORTH 
articles] were wonderfully simple, direct, 
and to the point. 

@ Best overall issue іп a long time. I 
have already ordered a FORTH compiler 
for my 16 K Apple il. 

9 Let's have all you can get on how to 
implement and how to use threaded 


languages. 


The few negative comments we got 
were also strongly stated: 


9 Easily the worst issue ever. 

€ Yeech! This issue soured on the way! 
9 Too much emphasis on FORTH. I like 
to see a variety each month (maybe 
spread it out). (Had the emphasis been 
nearer my interests, would have loved 
it. You can't please all the people...) 


Other languages were also mentioned 
as topics for future articles (future BYTE 
authors, take note): 


@ Loved ІН! More FORTH, APL, LISP, 
and other wild and crazy languages. 

Ф! hope that at some time in the near 
future, an issue will be devoted to C. 
@SNOBOL NOW! 

@ How about some programs in the 
Apple Pascal system assembler? 

9 For next year's language issue, please 
consider one that directly supports con- 
currency —Concurrent Pascal, Ada, etc. 


Other comments included general en- 
thusiasm for the issue and a good deal 
of respect for the article on Khachiyan's 
algorithm ["Khachiyan's Algorithm, Part 
1: A New Solution to Linear Programm- 
ing Problems" ]: 


© More Steve Ciarcial 

@ Superb issue! Hope there is another 
volume of Ciarcia’s Circuit Cellar and a 
BYTE Book of FORTH to be made 
available for the Christmas season! 

© Still have not figured out the math in 
4 ['Khachiyan's Algorithm, Part 1”] 

ut a little bit (lot?) of work won't hurt 
me. Give us more on FORTH. Best issue 
to date. 

€ More hardcore math like the 
Khachiyan algorithm. 

& The editorial [“Threads of a FORTH 
Tapestry" ] gets an 8! 

9€ The Khachiyan algorithm piece ap- 
peals to a very narrow readership and is 
quite advanced—as noted. However, we 
all need something to tease us into ad- 
vancement once in a while! ® 
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CP/A 


OPTIMIZED SYSTEMS 
SOFTWARE 


PRESENTS 


CONTROL PROGRAM/APPLE 
the DOS you have been waiting for 


OSS CP/A is an all new, disk-based 
operating system which provides 
commands and utilities similar to 
CP/M". CP/À has byte and block I/O, a 
simple assembly language interface, 
and direct access via Note and Point. 
And it’s easy to add your own com- 
mands or device handlers. CP/A is 
expandabie, flexible, consistent, 
easy-to-use and available now with 
compatible program products: 

BASIC — Some of the leatures of 055 
BASIC are syntax checking on program 
entry, true decimal arithmetic (greal for 
money applications), 32K byte string sizes, 
flexible VO, long variable names (up lo 255 
significant characters), and the abilily lo get 
and put single bytes. 

BUSINESS BASIC WITH PRINT USING — 
This is virlually the only basic available on 
the Apple that has PRINT USING. It also 
has record 1/Û statements and аі! the 
features of our standard BASIC. 


EDITOR/ASSEMBLER/DEBUG — OSS 
EASMD is а total machine language de- 
velopmenl package. The editor provides 
functions like FIND, REPLACE, etc. The 
assembler uses standard 6502 гппетоп- 
ics, can include multiple files in one assem- 
bly, and can place the object code in 
тетюгу or to a disk file. 


Prices of CP/A with: 


BASIC ..... —— HM мәнет” ... $ 69.95 
Business BASIC ........ s... 84.95 
EASMD ....... VPE 69.95 
BASIC + EASMD ............. 109.95 


Business BASIC + EASMD .... 124,95 
Наәйміген 486 НАМ and CTSK 


Add $3.50 for sheppeng and handing m continental USA 
СайКития resents add Gs. VISA/Masier Charge we- 
come Porsonal checks roquera two weeks іо clear 


SEE YOUR DEALER or ORDER TODAY 


OPTIMIZED SYSTEMS SOFTWARE 
is a product of 
Shepardson Microsystems, Inc. 
20395 Pacifica Dr., Suite IOBB 
Cupertino. CA 95014 
(408) 257-9900 


CP зв а registered Irademark of Digital Research 
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Quiet Designs 


Preformatted Disks: 
Compatible with Lanier 'No Problem', 
Lanier 90/100, Micom 2000/2001, 
A.M. 425, C.P.T. 6000/8000, Canon 
Standard Disks 


For all systems using unformatted disks 


Head Cleaning Kits 


Kits for 5%" and 8" drives 


Flip-Sort™ 


Durable, Dust Proof, Desk Top Disk Storage 
and Retrieval System. 


Quiet Designs Inc. Quiet Designs of California 
1330 W. Robinhood Dr, 1030 W. Maude #512 
Suite F Sunnyvale, CA 94086 
Stockton, CA 95207 Ph. (408) 730-0170 


Ph. (209) 957-8631 
Quiet Designs International 


Xe 


Quiet Designs Inc. 5940 F #2 Road 
473 Macara #706 Richmond, British Columbia, 
қ қ Sunnyvale, СА 94086 Canada V7C 4R9 
Quiet Designs Ph. (408) 739-5215 Ph. (604) 273-9710 


32 К BYTE MEMORY || xev 
RELIABLE AND COST EFFECTIVE RAM FOR | $58 02 


6502 6 6800 BASED MICROCOMPUTERS 
AIM 65-*KIM*SYM кс VE EXDY, AND ALL OTHER 16% 
PET*S44-BUS on i БЕРГІ DYNAMIC SYSTEMS USING 


МК4116-3 ОН EQUIVALENT 
* PLUG COMPATIBLE WITH THE AIM-65/5YM EXPANSION 


== = аз 
* 
- 


ж 1v 


DEVICES. 


CONNECTOR BY USING A RIGHT ANGLE CONNECTOR "TT IHE I "ыйы OD M % 200 NSEC ACCESS, 375 NSEC 
(SUPPLIED) MOUNTED ON THE BACK OF THE MEMORY Bit ak it Hi ea Bete gt CYCLE 


MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE THN: d LUE DHT ; ж BURNED-IN AND FULLY 
CONNECTS TO PET OR KIM USING AN ADAPTOR CABLE VT Шыр лон 2 ТЕЕ 

RELIABLE- DYNAMIC RAM WITH ON BOARD INVISIBLE =. а] ж 1 ҮН. PARTS REPLACEMENT 
AEFRESH—LOOKS LIKE STATIC MEMORY BUT AT ‚ boy M GUARANTEE 


LOWER COST AND A FRACTION OF THE POWER ЕЕ кыс | 
REQUIRED FOR STATIC BOARDS — AL: ж = ЩЩ. ж ОТҮ. DISCOUNTS AVAILABLE 
USES -5V ONLY. SUPPLIED FROM HOST COMPUTER E uw. e 
OCA MAX олм оа О. E oW. d 

US EU ELE If BOARD IS шым _ ; E d ALL ASSEMBLED BOARDS AMD 
PURCHASE PRICE 15 FULLY REFUNDABLE IF BOARD IS Es Ў 
RETURNED UNDAMAGED WITHIN 14 DAYS Ұма айы ТҰЗ d | | MEMORY CHIPS CARRY A FULL ONE 
ASSEMBLED WITH 32K RAM 5345.00 ӨЗІ т | M YEAR REPLACEMENT WARRANTY 

8 WITH 16K RAM $339 DU Fa | EL. қ 1 

TESTED WITHOUT RAM CHIPS $279 00 "Wa E | е Won о! 


HARD 10 GET PARTS (NO RAM CHIPS) | A Te Ef ЕНЕ =f 
WITH BOARD AND МАМ $109.00 Eat BEE | = T Ға 
BARE BOARD & MANUAL $49 00 am == E 7, COMPUTER DEVICES 


1930 W. COLLINS AVE. 


t. i 


TE St ToS ИШЕК CABLE SOR Since + il 
| A 4K BA С і | ы | Ea. 
STANDOFFS, POWER SUPPLY MODIFICATION KIT AND n a Ы == ыи ы - : k ORANGE, £ A 92668 
COMPLETE INSTRUCTIONS 44900 : (714) 8355-7280 
ч E o emer TITLE] қанынан — 
U.S. PRICES ONLY гізін Жа. Bhana айыға за ایی‎ тыра _ 
| wil фе Hidd ép ыз shipmernis. 
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Selectric? Interface System 


Easy interfaced to any IBM Selectric |, 
Il, or HI. 


TOP spinning your wheels. Letter qual- 
ity at an affordable price. 


C onnects via Parallel or RS-232, ac- 
commodates varied handshaking. 


О му $575 to 5599. Dealer inquiries in- 
vited. 


New design provides added features. 


ESCON Products, Inc. 
12919 Alcosta Blvd. 
San Ramon, Ca., 94583 
(415) 820-1256 


TEXAS COMPUTER SYSTEMS 


Radio Shaek 


Authorized Sales Center, OFFERS 


LOWEST PRICES on 


[сом PUTERS. 


Fe the BEST prices on ALL TRS” — computers CALL our TOLL FREE HUMBER 1-000-351-1473. М 
Raden Shack® computers are discounted TN 15% ug э 20%! CALL for the latesi poces on The ems 
you need or get advice fram our consultant about тол нистік needs CALL for prices on the Model |, ПІ, 
and Ihe new Model ПШ} Color Computer and Packet Computes 

SAVE up to 50% on accessories (non Radio Shack® | Heed more doth space? Ask about single ODUBLE 
DENSITY controller іс the Model | 300k in a 2disk system 5 типше Installation wino mediticalioes 
Copies your single density data 1o DOUBLE for complete compatabibty Less than $200 

40 track disk dires $359. 16h memory add on ooh $58 wiinstructions Speciy compuler or expansion 
terface CALL for intesmation ой Programs ayailabie 
$ UPS prepaid insured delivery—FREE except some інде items 
* No taxes on out-of-state shipments Texas rex. Add S% 
fw All merchandise 15 new, checked and guaranteed by тәлуізсішігі 
* Payment Monty Order, Cashier's Check, Derblied Check Personal Checks require 3 weeks to char 

VISA, MASTERCHARGE Аай 3% 

ж Prices subpect to change at any time 

ж Debvery of merchandise rs subpect to avaslability 


TCS, 106 East 10th, Brady, TX. 76825 


An Authorized RADIO SHACK® Sales Center F?0] 


TOLL FREE Order Number 1-800-351-1473 
Texas Residents 915-597-0673 
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Heathkit Group in San 
Diego 


The San Diego Heathkit 
Computer Users Group has 
been formed to help users 
on the local level. The club 
meets on the first Wednes- 
day of each month at the La 
Mesa Heathkit Store at 7 
PM. Membership is $10 per 
year, The club wishes to ex- 
change newsletters and ideas 
with other clubs. Contact R 
A Cobb, 12202 Kingsford 
Ct, El Cajon CA 92021, 
(714) 443-4772. 


Microcomputer Users 
International 


Microcomputers Users In- 
ternational is a group serv- 
ing the Sault Ste Marie area. 
The group publishes a 
monthly newsletter entitled 
Northern Bytes. The 
newsletter is available to 
other groups on an exchange 
basis. Meetings are held on 
the third Tuesday of each 
month. Contact Jack 
Decker, 1804 W 18th St, Lot 
#155, Sault Ste Marie MI 
49783, (906) 632-3248. Іп 
Sault, Ontario, phone (705) 
942-1363, and ask for Phil 
Barton or Frank Gardner. 


National Computer 
Association (МСА) 


The organizational struc- 
ture of the NCA, an in- 
dependent nonprofit com- 
puter user group, has been 
expanded. The МСА is now 
offering full membership to 
vendors, consultants, OEMs 
(original equipment 
manufacturers), manufac- 
turers, end users, and af- 
filiated membership to com- 
puter clubs, Also, subgroups 
for members with similar in- 
terests are now being of- 
fered. The subgroups are 
being formed along product- 
interest lines. Monthly 
newsletters will be published 
containing technical infor- 
mation. А new subgroup 


must have a potential of 200 
members. Membership 
within NCA is $35, which 
includes membership within 
a subgroup. Computer club 
affiliation entitles the club to 
receive all МСА publica- 
tions. Clubs may join for an 
annual fee of $50. Club 
members can join as in- 
dividual members, if so 
desired. Contact МСА, 1485 
E Fremont Cr S, Littleton 
CO 80122, (303) 797-3559. 


PIE for PET Users 


PIE (PET Information Ех- 
change) is made up of 
PET/CBM users. Meetings 
are informal and they are 
held approximately twice 
every month at various loca- 
tions in Rhode Island. A 
newsletter is published. The 
dues are $6 per year. The 
group is involved in a pro- 
ject ta install two BASF 
floppy-disk drives behind 
the name-plate on a new 
32 K-byte PET, Other future 
projects include a computer 
bulletin board service for the 
group members, Contact 
PIE, 27 Leicester Way, 
Pawtucket RI 02860. 


Salem Area Computer 
Club 


The Salem Area Com- 
puter Club (SACC) member- 
ship is open to anyone in- 
terested in using microcom- 
puters. Membership dues are 
$5 per year, which includes 
the monthly newsletter. 
Meetings are held on the 
first Monday of each odd- 
numbered month at the 
McKinley Community 
School, 461 McGilchrist St 
SE, in Salem, Oregon. On 
the first Monday of even- 
numbered months, meetings 
are held at Computer 
Pathways Unlimited, 831 
Lancaster Dr NE, South 
End—Lancaster Mall, Salem, 
Oregon, Contact SACC, c/o 
Doug Walker, 3485 Mock 
Orange Ct S, Salem OR 
97302, (503) 364-2488. 
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BUILD YOUR COMPUTER BREADBOARDS 
& INTERFACES FASTER AND EASIER 
WITH NEW VECTOR PLUGBORDS 


EASY TO USE! COST кезімді NE! CLEAN HOLES! 


= 


4610 Series - For STD- 
BUS-WW, solderable and 
unpatterned models 


4608 Series - For Intel/ 
National SBC/BLC 80-WW/ 
solderable, or unpatterned 


8804 Series - For S100 - 
5 models available 


4607 - For DEC LSI 11/ 
РОР8-11, Heath H-11 


4609 - For Apple II, 
SuperKim, Pet Commo- 
dore with Expandamem 


4350 - For TI 980 Com- 
puter 


т Glečtonie Company — 


12460 Gladstone Ave., Sylmar, CA 91342 (213) 365-9661 TWX (910) 496-1539 
Avaliable through Distributors or Factory Direct If not available locally. 74801 


NEW EATON 70004 
РЕН5ОН 


ж. i u ' | ‚ 


PLUG IN AND 
PRINT OUT— 
IN SECONDS! 


%" wide and prints 3/4" line 

ith 40 to 64 adjustable character 
apacity. 

For immediate information call: 
Eaton Printer Product Operations, 
307/856-4821. 

For descriptive literature and the 
name of your nearest dealer write 
Eaton Corporation, Count Control/ 
Systems Division, 901 South 12th St., 
Watertown, WI 53094. 

Dealer inquiries invited. 


Е: Т.М 


Electrical/Electronic Control 


Now you can add hard copy 
capability to your computer 
with plug-in simplicity that 
matches up to any micro 
system. And with the Eaton 
7000-- dot-matrix printer. 
you get complete printout 
versatility at an 

affordable price. 


interfaces with 

any personal computer 
Apple, Commodore Pet, TR 
Northstar and others —no matter 
what type of computer you have or 
are thinking of buying, Eaton 7000+ 
fits. Just plug it in and start printing. 
You'll get virtually maintenance-free 
operation with a minimum of moving 
parts. And minimum life of 100 
million characters with Eaton's 
newest printhead, while the print 


mechanism is designed 
for a minimum of 10 million cycles. 


High performance design 

The 7000+ features uni-directional 
printing at a speed of 1.25 lines 

per second. It accepts any Sangard 
single ог 2-ply roll paper from 34" t 


КАТ»1А 
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Now that you have a shiny new 
computer terminal, what are you 
going to put it on? Computer Furni- 
ture and Accessories makes a variety 
of furniture for a wide range of com- 
puter applications. In combinations 
of six widths, three depths, and three 
heights. With "L" shaped returns, 
Micro shelves, data shelves, RETMA 
mounting, and printer stands. With 
optional drawers, doors, CRT turn- 
tables, and casters. Sizes, shapes 
and colors designed to fit your office 
or computer room environment. Rea- 
sonably priced and shipped from 
stock. 


Call CF&A. We'll get your system up 
where you can really put it to use. 


& | 


Computer Furniture and 
Accessories, Inc. 
1441 West 132nd Street 
Gardena, CA 90249 
(213) 327-7710 
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Small Computer News 


Small Computer News is a 
biweekly newsletter covering 
the microcomputer field. 
Written for the computer 
hobbyist, manufacturer, and 
retailer, each issue contains 
information on the micro- 
computer business, new 
product previews, conven- 
tion news, and free-lance 
and career employment op- 
portunities. Subscriptions, 
including first class postage, 
are available for $24.50 per 
year from Edwards Publica- 
tions, 78-56 86th St, 
Flushing NY 11385, (212) 
441-4082. 


Electronic Magazine for 
DEC Users 


Digital Digest is a digital 
magazine that operates 24 
hours a day. To utilize this 
information exchange, users 
need a 300 bps (bits perse- 
cond) modem and terminal 
set up for seven data bits, 
even parity, and one stop 
bit. The initial data line 
number is (404) 447-5254. 
The magazine is directed at 
the DEC (Digital Equipment 
Corporation) PDP-11 user 
and will be expanded to 
handle Data General users. 
Featured in the magazine 
will be a free PDP-11 soft- 
ware exchange, DEC users 
buying group co-op, elec- 
tronic mail box, software 
and hardware product in- 
dex, and more. The elec- 
tronic version of Digital 
Digest is free and the printed 
version is $15 per year. The 
Digital Exchange software 
exchange system is free for 
contributing members and 
$75 for noncontributors. 
Contact Digital Publications 
Inc, 1101 Noble Forest Dr, 
Norcross GA 30092. 


OSI-MUG 


OSI-MUG (Ohio Scientific 
Michigan Users Group) has 
recently been formed. The 
club has over 130 mernbers, 
primarily from the south- 
eastern Michigan area. The 
members are interested in 
exchanging information with 
similar groups. Contact OSI- 
MUG, 3247 Lakewood Ave, 
Ann Arbor MI (313) 
761-5358. 


MORE FOR YOUR 
RADIO SHACK 
TRS-80 MODEL I ! 


THE DATAHANDLER 


DATABASE MANAGEMENT 
SYSTEM IN MMSFORTH 
Now Ihe power, speed and compactness ol 


MMSFORTH ative a ma [y applications pro- 
gram for many of YOUR home, schoo! and 


business lasks! Imagine а sophislicated 


database management syslem with (texibili- 
ty to creale, maintain and print mailing lists 
wilh mulliplé address lines, Canadian of the 
new 9-digil U.S. ZIP codes, and multiple 
phone numbers, plus the speed to load hun- 
dreds of records or sor) Ihem on several 
fields in 5 seconds! Manage inventories with 
selection by any character ог combination. 
Balance checkbook records and do CONDI- 
TIONAL reporting of expenses or olhar cal. 
culations. File any records and recall 
selected ones wilh oplional upparilowar 
case malch, іп slandard оғ custom lormals 
Personnel, membership lists, bibliographies, 
catalogs ol record, stamp and coin соһес- 
lions —you name it! ALL INSTANTLY, with- 
out wasted bytes, and with cueing irom 
screen 80 good thal non-programmers quick- 
ly masier ils use! With manual, sample dala 
files and custom words for mail lis! and 
checkbook usa. 


Technical: Handles data as compressed in- 
dexed sequential sublilas ol up to 25K char- 
acters (SK in 32K НАМ) Access 1-4 dala 
disketles. Modified Quicksort. Optional) 
precompiles lor 5-second program load. Self- 
adjusts for many routine mods. Structured 
and modular MMSFORTH source coda ideal 
for custom modifications. 


THE DATAHANDLER V1.1, a very soph- 
isticated database management system 
Operable by non-programmers {requires Disk 
ыс he gig 1 drive ы 32K | бот with 
manuals. $59.95* 


ITI FORTH 


THE PROFESSIONAL FORTH 
FOR TRS-80 MODEL | 


(Over 1,000 systems in usa) 


MMSFORTH Disk System V1.9 (raquires 1 
disk driva & 16K RAM) [ш $79.95" 
MMSFORTH Caasatte 5 
Level ІІ BASIC & 16K RA 


AND MMS GIVES IT 
PROFESSIONAL SUPPORT 


Source code providad 
MMSFORTH Newsiellar 
Many demo programs aboard 
MMSFORTH User Groups 
Programming staff can adapt 

НЕ DATAHANDLER to YOUR needs. 


MMSFORTH UTILITIES DISKETTE: includes 
FLOATING POINT MATH (L2 BASIC ROM 
routinas plus Complex numbers, 
Rectangular-Polar coordinate арма, 
Degrees mode, more), plus a Іші Forth-s 
ASSEMBLER; plus а powertul CROSS 

ВЕҒЕНЕМСЕР 1o list Forth words by block 
and line. AM on one diskette (requires 
MMSFORTH, 1 drive & 16K RAM), .. $39.95* 


FORTH BOOKS AVAILABLE 


MICROFORTH PRIMER (comes with 
MMSFORTH} separately $15.00* 
USING FORTH — more delailed and p 
ed than above $25.00* 
URTH TUTORIAL MANUAL — very readable 
intra. to UiRochester Forth $19.95* 
CALTECH FORTH MANUAL — good on 
Forth internal structura, eic $6.95* 


— Soltware prices include manuals and re- 
quire 5i ng о! а single-system wser 
hcense. 2.00 БІН plus $1.00 per addi. 
Пола! book; Mass. orders add 5% lax 
Foreign orders add 15%. UPS COD, VISA А 
М/С accepted; no unpaid purchase orders. 
please. 

Send SASE for free MMSFORTMH information 

Good dealers sought 


Gel MMSFORTH products from your 
computer dealer or 
MILLER MICROCOMPUTER 
SERVICES (B12) 


51 Lake Shore Road, Natick, MA 01750 
(817) 853-8136 
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FANTASTIC MAIL ORDER DISCOUNTSIII 


MONITORS 


LEEDEX VIDEO 100 


12" BLACK & WHITE MONITOR 


uter 


16K * VIDEO BANDWIDTH 12 MHz *3db | 
* *COMPOSITE VIDEO INPUT 

SOROC IQ 120 5739 

| ur 50806 IQ 140 $1295 
COE SANYO 9" BAW Monitor $169 • SANYO 15" B/W Monitor $259 © ZENITH 13" Color Monitor $429 

— i JEU ILES. Бағып neg PRINTERS 

b. al ONLY OW APPLE COMPUTERS PAPER TIGER ITS 440 Oephics — $1050 NEC SPINWRITER 2485 
APPLE TOR APPLE [PLUS ТНЕМПОСОМА T 200 559 АХКАМ EX-BO 1 2 485 
CCNHTRONIES 237 B50 АКМ EX-B20 5 750 
. . SR о р DIEN DUE 8 
APPLE IL 32K +1040" APPLE I1 48K°1 100 “майт 25 TRENDCOM T 102 349 


Vr AMAZING 


Tee SGRCERLA m a 78: CPU hase Ifepto-cosspulur ғатты Фира Ар 
fo 450 48 ROM orden memo 1) connector tor Bit OU мұраға 


APPLE 1 ACCESSORIES 


Üarshel wd sanai сааса Dus cassette 10) (уже ғанамыз of 240 а 
соат ннн А нт. es ms SUPER TALKER SPEECH SYNTHÉSIZER",. 29 512. 30 өлең of 64 стығасинь 8 а 8 oi malin. Кй ASC ым бырын LE) 
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DISK N without controller. -. vee "нәш ALF MUSIC БҰМТНІЗІ2ЕН................ 245 SI TKPAMBION ушт... м 
APPL Wines An. + 185 SSMATOCARO(KITE. o . ..........131% WORD РИОСҒЕВОАРАС..........., ng tht 
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PARALLEL INTERFACE [20700 TEL. NOVATION CAT MOOEM ........... "EET" لے‎ l 
SERIAL INTERFACE CARD LEE о CCE ОР {EEE INTERFACE... ..... 289 ATANI A сш на баш 0. 9 
COMMUNICATIONS САВО. аһ. 000 MICROSOFT 2-40 SOFT CARD wiCPIM 440 АТЫ а ПЕН. . ap ТЖО — ا‎ 
SUP-R-MOD RF TY MDOULATOR. . E. alo ast MICROWORKS 65-85 (OISECTOR ,.... 349 ATI ALS bıda (Ит QM COWFERBSERRNT ,........ » 
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DAN PAYMAR Lowar сава КИ... .... CALL S¥MTEC LIGHT РЕМ CARD. ...........-. 229 . pal ee aa 
БУА 4” HSK CONTROLLER CARD ,. n CCS PROGRAMMABLE TIMER MODULE... 159 LL е: a" 
CCS ARITHMETIC PROCESSOR CARD . .. 349 CENTRONICS PRINTER INT. CARD. 190 TS аниси E 
CLOCKICALENDARB CARD ......... 229 а ытерЕ DBIMTEB AMT ranan CT БАБА " V rta captos 
i тесте RR d a 4 SLIENTYPE PRINTER wINT. CARD ....... 529 800 % 799 * 109 Daya e Зар инад фора меті 1 O Dort 
AM лет АМ парлашып AK Әккі ATARI ATD program 
SOFTWARE | a ' © 957 ary tal Fda apy owed 152 or hey 
PASCAL LANGUAGE SYSTEM .......... $445 
FORTRAN LANQUAOE PACKAGE ........ 175 APPLEWRITER wono PROCESSOR -— 8ф Prone orders ied, using credi) cards. Or send cashiers 
THE CONTROLLER GEM. BUE. SYSTEM __. 528 VISI-C AL li a loess dag | check or money order thal draws on i 0,5 bank Pleaso айа | ЕГ chaige 
THE САНИЯ RETAIL MOT. b INY... E. SARGON II on САРИЕВ: 95 2% (55 OO Minimum) for handing, shipping (air service) and ul cuan 
APFLEPOST MAILING LIST SYSTEM ....... 45 SUPER INVADER DA ЖЕКЕ 222 2% | insurance. of equipment will be shipped freight collect | 


Califorma residents add 6% sales fax. АШ equipment «s in 
factory cartons with tha manufacturers warranty Equipment 
i5 Subject to price change and availability without notice 


WE wu, GLAOLT PERE OREN WARRANTY ОРАЛА ОН ALL APPLE COMPUTER PRODUCTS. 


oo - 
e E OMPUTER SPECIALTIES |. cason ZE'EROAOWAY зө оззо 
мы 


Combine accurate flight characteristics with the best іп animation graphics 
and you'll have SubLOGIC's 


T80:FS1 Flight Simulator 


forthe TRS:80 


SubLOGIC's TBO-FS1 is the smooth, realistic Special Features: 
simulator thal gives you a real-time, 3-D, * 3 frame-per-second flicker free 


out-of-the-cockpit view of flight. animation 
* Maximum transfer keyboard input 


Thanks to fast animation and accurate repre- « Constant feedback cassette loader 
sentation of flight, the non-pilot can now learn 

basic flight control, including take-offs and Hardware Requirements: 

landings! And experienced pilots will recog- s Radio Shack ТҢ5-80, Level 1 or 2 
nize how thoroughly they can exptore the e 16K memory 

aircraft's characteristics. e Nothing else! 


Once you've acquired flight proficiency, % 


- 


ET TET 


you can engage in Ihe exciting British Ace 
3-D Aerial Ваше Game included in the 


package. Destroy the enemy's fuel depot 
while evading enemy fighters. Only 


Computer and aviation experts call the See your dealer or order direct. For 
TBO-FS1 a marvel of modern technology. direct order, include $1.25 and specify (Ш 
You il simply call it fantastic! UPS or first class mail. Illinois residents Distributi 
н stribution Corp. 
add 5% sales tax. Visa and Mastercard Box V, Savoy, IL 61874 


accepted. (217) 359-8482 
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PERSONAL 


COMPUTER 


NE. SYSTEMS 
appie computer 


Sales and Service 


erano $ 989 


APPLE If, 16K, List $1195 ,,... 
32K, List $1395 ,,,..,.... ага $1169 
КЕ... ce ‚++, 1259 


ATARI” 400'M, List $630 


OUR PRICE ONLY $499 


820 PRINTER, List $599.95 .......... $499 
810 DISK DRIVE, List $699.95 ....... $589 


ONLY $2799 


® Extended BASIC Language 

® Advance Graphics 

€ CRT Built-In Display 

® Magnetic Tape Cartridge for Storage 


CALCULATORS BY 


0 HEWLETT 


PACKARD 


HP-41C Calculator, "A System" .. $244.95 

HP-32E Scientific w/Statistics ... $ 53.95 

HP-33C Scientific Programmable ,., 99.95 

HP-34C Advanced Scientific 
Programmable ................. 

| HP-37E Business Calculator 

HP-67 Handheld Fully Advanced 
Programmable Scientific for 
Business & Engineering 

HP-97 Desktop w/ Built-in Printer . ‚ 579. 95 


COMMODORE РЕТ ....... Call for Prices 


Prices do not include shipping by UPS. All 
prices and offers are subject to change without 
notice, 


PES e. 
Ce 


609 Butternut Street 
Syracuse, N.Y. 13208 
(315) 478-6800 
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INAUG 


INAUG (International 
Apple Users Group) is 
dedicated to increasing the 
flow of information between 
Apple users worldwide. The 
INAUG requests that all 
Apple users and groups 
unite and join its group. 
Please send a self-addressed, 
stamped envelope for more 


information. The address is 


INAUG, POB 96, Twain CA 
95984, (916) 283-3497, 


Another Apple Group 
The OKC Apple Users 


Group meets at various 
computer stores in the 
Oklahoma City area on the 
first and third Tuesday of 
each month. Its newsletter is 
entitled OKC Apple Times. 
Membership dues are $10 
per year, which includes a 
subscription to the news- 
letter, OKC is a member of 
the [International Apple 
Corps. Contact The 
Secretary, OKC Apple, c/o 
Greenbriar Digital 
Resources, POB 1857, 
Edmond OK 73034. 


UK TRS-80 Users Group 


This United Kingdom- 
based group currently has 
over 230 members, and 
along with publication of 
their monthly newsletter, 
they organize single-day and 
weekend workshops in dif- 
ferent parts of the country. 
А software library is 
available for members' use. 
Membership is by subscrip- 
tion to the newsletter, which 
is £5.75, Contact Brian Pain, 
40a High St, Stony Strat- 
ford, Milton Keynes, 
England. 


The Portland Computer 
Society 


This group has over 180 
mernbers and a busy sched- 
ule of meetings. The main 
meeting is held on the third 
Saturday of each month at 
the Far West Federal Sav- 
ings, Fred Meyer Raleigh 
Hills Shopping Center, 4770 
SW 76th (Beaverton Hills- 
dale Hwy). They have many 
other special interest groups 
that meet regularly. À news- 


“ 


A TRS-80 
CAN! 
SNAPP (1 EXTENDED BASIC A family of en- 
hantements to the Model ІІ BASIC interpreter. 
Part of the package originated with the best of 
APPARAT, INC.'s thoughts in implementing 
NEWDOS BASIC. The system Is writen entirely іп 
machine language for SUPER FAST execution. 
The extensions are fully integrated into Model II 
DASIC, and require NO user Memory, and NO 
user disk spoce. The package is made up of the 
following six modules, each of which may be 
purchased separately; 
KDASIC— Six sinc single key stroke commands го list 
the first, last, previous, next, or current program 
line, orto edit the current line. Indudes quick 
way to recover BASIC program following o NEW 
ог system of accidental re-boor. Ten single 
chorocter abbreviotions for frequently used 
commands: AUTO, CLS, DELETE, EDIT, KILL, 
LIST, MERGE. NEW, LUST, ond SYSTEM. $40.00 
KREF—A powerful cross-reference facility with 
output to display and/or printer. Trace о vo- 
- able through the code. Determine easily И о 
variable Is in use. $40.00 
XDUMP — Permits the programmer to display 
and/or print the volue of ony or oll progrom 
variables. Identifies rhe voriable type for oll 
voriobles. Eoch element of any отоу is listed 
separately. $40.00 
KRENUM—An enhanced program line renum- 
bering facility which ollows specification of an 
upper limit of the block of lines to be renum- 
bered, supports relocotion of renumbered 
blocks of code, and supports duplicotion of 
blocks of code. $40.00 
XFIND.—A cross reference focility for key words 
ond charocter strings, also іпсікіөз globol re- 
plocement of keywords. ^ $40.00 
XCOMPRESS— Compress your BASIC programs 
fo on absolute minimum. Removes extraneous 
information; merge lines; even deletes stote- 
ments which could not be executed. Typically 
saves 30-40% space even for programs with- 
out REM statements! Also results in 7-10% km- 


provement in execution speed. $40.00 
ENTIRE PACKAGE ONLY $200.00 
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81 60 Corperom Park Dr. 
Cincinnati, Ohio 45242 
Ohio residents call collect 

| (513) 891-4496 
Coll Toll Free 
1- 800 - 543-4628 
All products now avoilable to run with TRSDOS 2.0. 
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800-323-1780 NCES’ HOTLINE FOR SAVINGS!" 


e Ribbons for: Diablo, Qume, IBM, Wang. er 
NEC, ail Data Printers and Typewriters Ne w! REE Ade D NOW AVAILABLE FROM 
е Printwheels, Elements and Thimbles. ڪا‎ OUR EQUIPMENT DIVISION 
* Magnetic Madia: Floppy disks. mini- NOW 
9 ру 
lloppy. Tape. Packs and Cassettes. AVAILABLE PRINTERS - NEW 


е Disc storage systems, Quiatizers, Anti- FROM > | ~-. Г Xerox 1750 (Diablo 1650) 


static mats, Ink rolls and much more. у Metal Wheel - KSA 2795.00 
е Terminais and accesories. | XEROX ] 2 Xerox 1740 (Diablo 1640) 
Metal Wheel - KSA 2650.00 


DISKETTES | ТІ-820 - KSR 2195.00 


« 100% Certified 1730 DAISY WHEEL PRINTER (DIABLO 630) Т!-810 RO - Basic Unit 1595.00 
RO - W/ULC/ ASCTHUFC/CP 1895.00 


е 2 Year Warrant 
ә 10 Million Lap i ONLY $ 2395 00 Ті-745- Portable/Built-in Coupler 1595.00 


Ti-743 Ролан à 
| * Human Engineered Dalsy Wheel Printer Features Metallized | iini i M 


е = ұза ro and Plastic Print Wheel interchangeability. Digital - LA - 34 - KSR 1045 00 
^ " Available Fiesty Includes 90 day warranty by Xerox. Why Digital - LA - 120 - KSR 2495.00 
қ settle for less. Buy American made quality CRT - TERMINALS 


rinters! 
5%” (Soft Sector) 1 prm LEAR ADM 3-A 849.00 


5'a" (10 Sector) | е TO ORDER • Digital VT-100 1895.00 


54” (16 Sector) Phone orders invited, using credit cards. Or send MODEMS 

B" Single Side-Single Density 32.50 check. cashiers check or money order thal draws 

E Single Side Reversible 52.50 оп a U.S. bank Please add 3% ($5.00 Minimum) Acoustic Couplers 175.00 

A WE ics Side Double "s 50.00 for handling, shipping and insurance Illinois 212A - 300/1200 895.00 
uble Sided Doub!e Density 52.50 residents add 5'.% sales lax. Ali equipment is in 

mM op cartons with the manufacturers warranty. imie, اہ ا‎ іы * 

quipment is Subject to price change and avail- 
Ribbons & Thimbles ability withoul notice. DIGITAL - LA - 36 


for NEC Spinwriters Mail order pricing only. Саініпд mailed upon 
(————— request. ALL OPTIONS AVAILABLE 


Available for All Brands of NCE Supply Corp. 

Equipment 915 W. Liberty Drive 

» Form tractors © Quietizers Wheaton, IL 60187 

ә Sheel feeders қ 1%. Рһопе: 800-323-1780 Toll Free “МСЕ Supply Corp 15 notalhiiated 


Satistaclion Guaranteed *312-682-0001 Within Illinois wiin any other entity 


BUSINESS SOFTWARE 
FOR THE 2-89! 


S & M Systems, Inc., the “All-in-One” Software Company 
is offering a full line of Business Packages for the 
“All-In-One” 2-89 Microcomputer 


Inseq-80;1m) Business Software Systems 
Industry Standard Osborne Based: Accounts Payable/Receivable, 
General Ledger, Payroll 


S 4 М Software: Retail Inventory Control, Invoicing, 
Manufacturers Inventory Control, Customer Mail List 


PLUS MANY MORE!! 


All Systems have been Field Tested and are ready for shipment! 
CALL ABOUT OUR NATIONAL DEALER PROGRAM AND JOIN THE BEST 
IN SELLING THE FINEST SOFTWARE ON THE 2-80 MARKET! 


SYSTEMS ALSO OPERATE ON TRS-80 MOD I, MOD II, MOD Il 
AND ALTOS MICROCOMPUTERS 


For Further Information, Contact: 5 & M Systems, Inc. . Or Dial Direct: 1-617-373-1599 
Р, О. Box 1225 | 1-617-481-5231 


Haverhill, Massachusetts 01830 
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PPLE 
ERS! 


Technicians! Hobbyists! 
Engineers! Repairmen! 


NEW! 

16 CHANNEL 
VARIABLE 
A-D BOARD! 


Now you can digitally 
display, store, analyze 
and print your 
measurements! 


The NEW ADC-16B A-D 
Board can be used for: 


POSITION MEASUREMENTS 
PRESSURE MEASUREMENTS 


PHOTOELECTRIC 
MEASUREMENTS 


TEMPERATURE 
MEASUREMENTS 


A COMPUTERIZED 

VOLT-OHM METER 
YOU GET A COMPLETE 
SOFTWARE PACKAGE 
INCLUDING A TEST KIT, 
CALIBRATION METHOD 
AND VARIOUS 
APPLICATIONS! Only 17935 


This is a Variable Gain 
Board that allows 
increased measurements 
from 5 volts up to 100 
volts. 


CTA COMPUTER 
TECHNOLOGY 
ASSOCIATES 


ORDER TODAY! Credit Card 
Users Call TOLL FREE! 
800-854-2003 ext. 815 

in California Cali 
1-800-522-1500 ext. 815 


Computer Technology Associates 


5812 cromo Orive, Sulte 102, EI Paso, 
Texas 79912 

Please rush me. HEW ADC-16B A-D 
Boards at the Introductory price of 179" 
each. 

[] Check Enciosed 1 Mastercard 
L] visa C] Diners Club 
Card No. Exp. Date 

tame. 

Address 

сү State zip 


Texas residents add 5% sales tax. 
Please allow 4-6 weeks for dellvery. 
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letter is published monthly 
that contains items about 
the meetings of special 
groups, industry items, let- 
ters from members, and 
other news. Contact PCS, 
POB 17371, Portland OR 
97217. 


Computerized Bulletin 
Board Service in 
Milwaukee 


MAUDE (Milwaukee Area 
Utility for Digital Ex- 
changes) is a computerized 
bulletin board in 
Milwaukee, Wisconsin. 
MAUDE is available to 
anyone who has access to a 
terminal or terminal 
emulator equipped with a 
standard modem. The 
system allows the posting 
and retrieval of messages of 
interest to computer hob- 
byists, There is no charge 
for using MAUDE. The 
number for MAUDE is 
(414) 241-8364. For more in- 
formation, contact John 
Taylor, POB 121, Hartland 
WI 53029. 


Prince William Computer 
Club 


The Prince William Com- 
puter Club holds its regular 
meetings at the Prince 
William Branch Library, 
Woodbridge, Virginia, on 
the first Tuesday of each 
month at 7:30 PM. For in- 
formation, call Don Bennett, 
(703) 670-4773. 


The Red Sea Apple Club 


The Red Sea Apple Club 
is located in Saudi Arabia. 
Most members have Apple 
П computers with two disks 
and the Pascal system. They 
are interested in correspond- 
ing with any and all clubs 
and individuals so that they 
can keep up with the cur- 
rent trends in the American 
microcomputer world. The 
group is also interested in 
swapping disks. The club's 
address is Red Sea Apple 
Club, c/o Saudi Arabian 
Parsons Ltd, POB 3694, 
Jeddah, Saudi Arabia. в 


What makes | 
a streetwise kid 


from New York 
want to help 
rice farmers 

Ld Ф 

in (һе tropics? 
Meet Mike Harvey. He's not out to 
change the world, just to under- 
stand it better. And because he 
thinks underneath all the dif- 
ferences people are basically alike, 
he feels he can help. 

[t's what today's Peace Corps is 
all about. Americans from every 
kind of background working to- 
gether with people around the 
world to meet their basic needs. 

[t isn't easy and it takes real 
commitment. Bur if you're looking 
for a challenge unique to the Peace 
Corps, there are any number of 
openings for which you may 
qualify. 

Above all, you'll understand the 
world better while making friends 
with people you can help. And 
that's what life should be all 
about. 

For further information, call 
toll free 800-424-8580. Or write 
Peace Corps, Washington, D.C. 
20525. 


you'll ever love. 


À 
Ag d А Public Service о! This Magazine 
| ll & The Advertising Council 
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New Produced and widely used in England and U.S.A. 
COMPLETE BUSINESS PACKAGE 


INCLUDES EVERYTHING FROM INVENTORY TO SALES SUMMARY 
PROMPTS USER, VALIDATES EACH ENTRY, MENU DRIVEN 


Approximately 60-100 entries/Inputs require only 2-4 hours weekly and your entire business Is under control. 


PROGRAMS ARE INTEGRATED- SELECT FUNCTION BY NUMBER- 

01 ENTER NAMES/ADDRESS, ETC 13-2 PRINT CUSTOMER STATEMENTS 

02 = ENTER/PRINT INVOICES 14 = PRINT SUPPLIER STATEMENTS 

03 = ENTER PURCHASES 15= PRINT AGENT STATEMENTS 

04 = ENTER A/C RECEIVABLES 16 = PRINT TAX STATEMENTS 

05 = ENTER А/С PAYABLES 17 = PRINT WEEK/MONTH SALES 

06 = ENTER/UPDATE INVENTORY 18 = PRINT WEEK/MONTH PURCHASES 

07 ZENTER/UPDATE ORDERS 19 = PRINT YEAR AUDIT 

08 = ENTER/UPDATE BANKS 20 = PRINT PROFIT/LOSS ACCOUNT 

09 = EXAMINE/MONITOR SALES LEDGER 21 = UPDATE END MONTH FILES MAINTENANCE 
10 = EXAMINE/MONITOR PURCHASE LEDGER 22 = PRINT CASH FLOW FORECAST 

11 = EXAMINE/MONITOR (INCOMPLETE RECORDS) 23 = ENTER/UPDATE PAYROLL (NOT YET AVAILABLE) 
12 = EXAMINE PRODUCT SALES 24 = RETURN TO BASIC 


WHICH ONE? (ENTER 1-24) 
01 SUB. MENU EXAMPLE: 01 = EXAMINE: 02 = INSERT: 03 = AMEND: 04 = DELETE 
05 = PRINT (1,2,3): 06 = NUMERIC COMBINATIONS: 07 = SORT 
VERY FLEXIBLE. ADD YOUR OWN FUNCTIONS. EASY TO INTEGRATE. 
All programs In BASIC for CP/M. PET. 6800 


G. W. COMPUTERS LTD, the producers of this beautiful package in U.K. 


WE EXPORT TO ALL COUNTRIES: CALLERS 8Y APPOINTMENT ONLY CONTACT TONY WINTER 01-636-8210 


BARCLAYCARD ACCEPTED 88 Bedlord Court Mansions BARCLAYCARD ACCEPTED 
CBM APPROVED Bedford Avenue CaM APPROVED 
London WC1, U.K. 

CPIM Ver. 9.00 із one 16 К core program CPIM Var. 8.00 ів one 16 К core program 
using random access releasing both drives for using random access releasing botn drives for 
dala sioraga, and 250 word vocabulary Із data storage, and 250 word vocabulary is 
transialable in any foreign language. iranstalable in any foreign language. 
PRICES: Programe 1-23 EXC (19,20,22,23) £475 £575 Stock Integrated Option + £100 Bank Integrated Optlon + £100 
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Control AND monitor remote devices 
Real time clock/calendar included 


e An AC carrier communications 1/0 interface for the APPLE 1I*| 
computer. Output communications operate up to 256 BSR System 
Х-10% control modules. Input communications come from the X-10 
command console, and témpérature and security input modules, 
soon to be available from Intelligent Control Systems, Inc. 
e Software routines are provided to handle the AC I/O, to set, 
read, and display the real timè clock, апа a background schedule 
control program, 4 selectable interrupt rates allow machine 
language programs to run Bimultanecusly with other programs, 
| * Real time clock provides sec, min, hour, date, day of week, по, 
and year, Rechargable battery runs clock when APPLE is off, 


vent Queue 


In order to gain optimal coverage of your organization's computer 
conferences, seminars, workshops, courses, etc, notice should reach 
our Office at least three months in advance of the date of the euent. 
Entries should be sent to: Event Queue, BYTE Publications, 70 Main 
St, Peterborough NH 03458. Each month we publish the current 
contents of the queue for the month of the cover date and the two 
following calendar months. Thus a given event may appear as many 
as three times іп this section if it is sent to us far enough in advance. 


Diego CA, The scope of the 
syrnposium will cover tech- 
nology, hardware, software, 
engineering, languages, sys- 
tems architecture, operating 
systems, numerical methods, 
computer networks, and 
other aspects of computing. 
Contact the Secretary, 
MIMI “81 San Diego, POB 
2481, Anaheim CA 92804. 


December 1980 


December 9-12 and 15-17 
Training Courses for 
Engineers, Fairchild's 
Microcomputer Education 
Center, San Jose СА, This 
series of technical training 
courses are offered for 
design engineers who must 
learn to design the micro- 


processor into a working January 7-10 


SEE YOUR APPLE DEALER FOR A DEMONSTRATION... 


PO ВОХ 14571eMPLS,MN 554140 (612) 622-4342 


Trademarks-APPLE II:Apple Computer Inc. ,System X-10:BSR Ltd. 
$185 sugq. retail 


Intelligent Control Systems, Inc. 


{Vary 


Arran $150 


For Your APPLE... The Ultimate «m 


CLOCK/CALENDAR Board چڪ‎ 
MORE FEATURES FOR LESS T 
e 12 or 24 HR Format ڪڪ‎ 
e Perpetual Calendar MM DD YY m 


Crystal Controlled Time Base 
Ultra Fast Time/Date Setting x 
4 Interrupts Available et 

Months Of On-Board Battery a 4 
Back Up Set Н & forget if. gr 


MANY MORE FEATURES mr- 


ТРАС & $1 


Сл) Compu/Time 
PO Вох 5343 
Huntington Beach Ca 92646 (7147 536-5000 


Makers Of Quality Low Cost 


MODFI 5 АМА! ARI F 


p 


| E S 
Dealer Inquires. | 


6 
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system. The curriculum in- 
cludes courses on data com- 
munications and the 6856 
device, 3870 microcomputer 
designs, the 6800 micro- 
processor, and bit-slice 
techniques. Contact the 
Center at М542-2120, 101 
Bernal Rd, San Jose CA 
95119, (408) 224-7095. 


December 10 
1980 Computer Networking 
Symposium, Gaithersburg 
MD. The symposium is 
sponsored by the IEEE Com- 
puter Society, Technical 
Committee on Computer 
Communications, and the 
Institute for Computer 
Sciences and Technology of 
the National Bureau of Stan- 
dards. The focus is on office 
automation, office system 
components, and the com- 
puter networks required to 
interconnect them. For in- 
formation, contact Executive 
Secretary, POB 639, Silver 
Spring MD 20901, (301) 
439-7007. 


January 1981 


January 7-9 
The Fourteenth International 
Symposium on Minicom- 
puters and Microcomputers, 
Hotel del Coronado, San 


The Fourteenth Annual 
Hawaii International Con- 
ference on System Sciences 
(HICSS), Ilikai Hotel, 
Honolulu, HI. HICSS is de- 
signed to bring together the 
academician and practitioner 
in a forum for the inter- 
change of ideas in all areas 
of information systems tech- 
nology. Seminars and dis- 
cussions will cover computer 
hardware, software, medical 
information processing, and 
computer-based decison sup- 
port systems. Contact 
HICSS-14, c/o Office of 
Management Programs, 
University of Hawaii, 2404 
Maile Way C-202, Honolulu 
HI 96822 


January 8-11 
Winter CES, Las Vegas 
Hilton, Convention Center, 
and the Jockey Club Hotel, 
Las Vegas NV. Over 700 
manufacturers will be ex- 
hibiting goods from the 
audio, video, personal elec- 
tronics and microcomputer 
industries. Contact The 
Consumer Electronics 
Shows, 2 Illinois Center, 
Suite 1607, 233 N Michigan 
Blvd, Chicago IL 60601, 
(312) 861-1040. 


january 13-15 
Communications Networks 
1981, Albert Thomas Con- 


We made our reputation with our Mapper sys- 
tems. One year ago we told TRS-80 Mod I 
owners that they could have standard CP/M, 
8" drives, compatibility with the Mod II, the 
ability to transfer files from TRSdos to CP/M 
or run Newdos80, the TRSdos compatible 
operating system, with 8" and 5" drives all 
оп line at once. Most of the readers said "too 
good to be true" and it was only the slowly 
spreading word (plus some excellent reporting 
— see August Byte column by Jerry Pournelle) 
that convinced you it worked. 


Here we go again! A field-proven, fully in- 
tegrated accounting package with sealt- 
instructive documentation for $350.00. Too 


good to be true? A General Ledger which has 
been running in the real world long enough 
to shake out the bugs and has sold for many 
times our price of $100.00. Too good to be true? 
Ok, if we have to, we can wait for the word to 
spread. But just to get the ball rolling—ijet me 
give you the particulars: 


REQUIREMENTS: 

Computer — 48K 280/8080 

Printer — 132 columns 

Video — 80x 24 or 16x 64 w/scrolling 
Storage — 2 disk units 250 kbytes each 
Languege — Microsoft Basic 

O/5 — CP/M 


OMIKRON 


Omikron’s Accounting Software 


BENEFITS: This is not another re-write of the 
Osborne packages but a professionally pro- 
duced and marketed set of accounting software 
originally produced for the Mits/Altair machine. 
It has been tested and debugged in actual use. 
It comes with sample data and a manual de- 
signed for self-instruction. They are thought- 
fully designed, interactive programs with clear 
prompts for ease of operation. Source code and 
documentation to aid in customization are also 
included. 


INTERESTED? Write or call for our free brochure. 
Н may sound too good to be true, but we've 
heard that before. Risk a stamp —our Mapper 
customers were glad they did. 


Too good to be true? 


Products that se? Precedents. 
1127 Hearst5t Berkeley CA 94702 (415) 845-8013 


is your TRS-80 singing Auld Lang Syne? Does it 
remember the good old days when each new 
Power-Up sequence brought new software to 
massage its RAM? ls it lacking the Spirit of the 
Season? Start the New Year off on the right keys! Mo, 


not E-D-I-T ... C-L-O-A-D. 


Чо standing in the end-of-the-year return lines. These 
original, ready-to-load programs fit your TRS-80 
perfectly. Your cornputer will receive one 30 minute 
cassette each month by First Class Mail containing 
ready-to- CLOAD programs that will even keep оГ 


Father Time from aging. 


Make your New Year's resolution early this 
holiday season and surprise your TRS-BO with a 
subscription to CLOAD MAGAZINE. 


The Fine Print: 


Overseas rates slightly higher — please write for them. 


Back issues available —ask lor our list.” 
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PRICES 


| year subscription. ....... 
6 month subscription 

Single copies $4.50 
Anthology-volurr- | 510.00 
Anthology volume 2....... 5150 


TRS-80 is a trademark of Tandy Corporation. 

California residents add 6% lo single copies 
and anthologies. 

Programs are lor Level И 16K and 
occasionally for 48K disks. 

“24 Level | back issues also available. 


542.00 

523.00 
MAGAZINE INC. 
PO. Box 1267 
Goleta, CA 93017 


Mastercharge/Visa Welcome Also Cash & Gold. Copyright CLOAD MAGAZINE 1980 (805) 964-2761 
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vention Center, Houston 
TX. This show will feature 
exhibits and serninars cover- 
ing network policy and 
management for US and in- 
ternational users and саг- 
riers; network architecture, 
software, and hardware; 
new developments; informa- 
tion appliances; and more. 
This conference is aimed at 
communications profes- 
sionals and carriers, service 
and hardware vendors who 
are interested in combining 
voice, data, and message 
systems applications. Con- 
tact Communications Net- 
works '81, c/o The Con- 
ference Company, 60 Austin 
St, Newton МА 02160, (617) 
964-4550. 


lanuary 14-19 
The Forty-Second National 
Audio-Visual Convention 
and Exhibit, Dallas Conven- 
tion Center, Dallas TX. 
Over 300 manufacturers and 
producers of audio-visual, 
video and microcomputer 
hardware and software will 
be exhibiting their products. 


Seminars will cover market- 
ing and production of 
audio-visual items. For more 
information, contact the 
National Audio-Visual 
Association, 3150 Spring St, 
Fairfax VA 22031, (703) 
273-7200. 


January 16-17 
Microcomputer Conference, 
Arizona State University, 
Tempe AZ. The goal of this 
microcomputer conference is 
to introduce educators to 
the applications of com- 
puters in the classroom. The 
emphasis of the conference 
is to provide an awareness 
of microcomputers and their 
impact on society. For fur- 
ther information, contact Dr 
Gary G Bitter, Arizona State 
University, Payne 203, 
Tempe AZ 85281. 


January 27-29 
Advanced Semiconductor 
Equipment Exposition, San 
Jose Convention Center, San 


Jose CA. Over 100 ex- 
hibitors will feature equip- 


ment at this trade show. 
The show's emphasis is on 
new products and emerging 
technology in the semicon- 
ductor processing and pro- 
duction fields. Contact 
Cartlidge & Associates, 491 
Macara Ave, Suite 1014, 
Sunnyvale CA 94086, (408) 
245-6870. 


January 28-31 
The Third IMMM/Data 
Comm International Japan 
Expositon, Harumi Ex- 
positon Center, South Hall, 
Tokyo, Japan. Over 15,000 
scientists, design engineers, 
technical managers, applica- 
tions engineers, and other 
specialists are expected to at- 
tend this show. Internepcon 
Japan/Semiconductor Inter- 
national is held concurrent- 
ly. The conference program 
will include talks on 
microcomputer-controlled 
data communications 
systems, peripheral inter- 
facing, software manage- 
ment, and more. Contact In- 
dustrial and Scientific Con- 
ference Management Inc, 


Lubbock Openings 


Texas Instruments has immediate openings for the ГӨ йн pesit ms: 
Educational Products Marketing Manager 
Develop marketing strategy for microcomputer educational software products. Perform 
marketing analysis and market segmentation studies. Select software packages ind establish 
sehedule priorities. Identify and help stimulate Зе party software шкі course-wan: develugr 
ment, Position data-hisw strategy Vo support educational requirements. 


Position requires a BS or MBA in Education or Marketing and 3 л years’ experience іп devel 
oping or marketing computer-aided educational menal for either institutional or industrial 


education environment. 


Software Products Marketing Engineer 
Develop marketing strategy for microcomputer software products, Perform marketing analysis 
and software package selection. Handle pricing, merchandising, and 37d party software 

development negotiations. 


Position requires a TSE or related field and J-5 years! experience in marketing planning 


support or management, preferably in this personal computer sector, 


Software Design Engineer 
Duties include design, documenting, programming, integrating, шн testing computer 
applications software programs, and development af new and existing computer packages for 


retail tourketing. 


Position requires a ВУ ar MS in Computer Science, EE or related fold, and the ability to 
program in basic PASCAL and assembty level language. 


[Interested applicants should send resume in confidence ta: Gary Sprehe РА, Hox. НЕН, M.S, 
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5890' Lubbock, TX 79408. 


TEXAS INSTRUMENTS 


INCORPORATED 
^n egual opportunity employer NM I 
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222 W Adams St, Chicago 
IL 60606, (312) 263-4866. 


February 1981 


February 2-5 
The Second Middle East 
Electronic Communications 
Show and Conference, 
Bahrain Exhibition Centre, 
Bahrain. This conference 
will cover communications 
research, technology, and 
administration in satellite 
communications, digital 
communications, networks 
and industrial systems, and 
business communications. 
An exhibition will also be 
held, Contact TMAC, 680 
Beach St, Suite 428, San 
Francisco CA 94109, (800) 
227-3477. 


February 4-5 
Computer and Office 
Automation Show and Con- 
ference, Hyatt Regency 
Hotel, Vancouver, Canada. 
This conference will feature 
data-processing equipment, 
small-business computers, 
computer peripheral prod- 
ucts, medium and high- 
speed copiers, word-proces- 
sing systems, and conven- 
tional office products and 
services. Seminars on the 
role of computers in 
information management, 
electronic mail, data base 
applications, and other 
related topics, will be given. 
Contact Whitsed Publishing 
Ltd, Suite 1201, 55 Bloor St 
W, Toronto, Ontario, 
Canada M4W 3K2. 


February 9-13 
Reliability Engineering, 
Testing and Maintainability 
Engineering, University of 
California at Los Angeles. 
This course is designed for 
reliability, product assur- 
ance, logistics, quality 
assurance, and design 
engineers, The course is in- 
tended for those required to 
design and to predict the 
reliability of components, 
equipment, and systems. 
The fee is $750. Contact 
Continuing Education in 
Engineering and Mathe- 
matics, UCLA Extension, 
POB 24901, Los Angeles CA 
90024, (213) 825-1047. Ш 
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A REFURBISHED ASCII TERMINAL OFFERED FOR THE FIRST TIME 
TO SMALL BUSINESS AND PERSONAL COMPUTER USERS. 


Now, for less than the price of a good electric typewriter, you 
can have your own personal ASCII printer terminal. 

And the AJ 630 gives you a tot of features for interactive 
timesharing, data entry/retrieval, and communications. 


* Awide carriage—up to 140 characters per line 
* Built-in lamp for paper illumination 


The АЈ 630. For just $495" you can 
have a quiet thermal printer terminal. 


* Upper and lower case characters 

* 128-character ASCII code set 

* Н5-232С interface 

* Selectable 110, 150, or 300 bps operation 
* Desktop portability 

* 30-day warranty on parts and labor 


Perhaps best of all, the AJ 630 is quiet. You can use it 
anywhere without disturbing anyone—in the office or at 
home. And we'll make it easy for you to pay—with cash, 
certified check, Master Charge, or Visa. 

Call toll-free for more information and details on our 
10-day money back guarantee:"* 


800/538-9721 
California residents call collect 408/263-8520, Extension 263. 


* Plus $50 lor transportation, terminal checkoul, and ane 15" lour hundred toot roll of paper 


*'Excluging checkout charge of $50. 
Available only in the continental United States 


ANDERSON 
JACOBSON 


CP/M*' - based Business Software for TRS-BO** computers on... 
... the fastest Mod-Il CP/M with the most features!!! 


Over 510,000 bytes/disk ә Auto-LF printer support & ASCII 
Downloading package included top-of-form software (LPII1) 

1,200 baud operation of serial ә Supplemental document describing 
printers without data loss our implementation 

Single drive backup ® User-settable function keys 


MOOI СР/М................. 8250.00 CBASIC2*? (Mod | or (1) ........ $110.00 


® Mixed single/double density on any 
of 4 drives (even a 1-drive system) 

е Ultra-fast disk operation 

* Emulation of cursor addressing for 
any of several "dumb" CRTs 


MOD-1 CP/M .................. $150.00 
The following software for Мод-11 CP/M only unless otherwise stated (*-requires CBASIC2): 


RM/COBOL*^4 - Only COBOL for CP/M with alternate keys (multi- 
key ISAM), CRT screen handling, interactive debug, 280 code, and 
the mosl useful Level 2 features. Compatible with Tandy's 
COBOL-but runs faster! ... $495.00 
PMS (Property Management System) - Interactive, menu-driven 
system includes full G/L, budgeting, cash journal, delinquency 
list. tenant activity/rent roll, complete audit trail and reports 
on vacancies, lost rent, and vendors 

demo disk & manual 75.00* 
APH (Automated Patient History) - General-purpose question- 
asking, answer-printing system furnished as self-administered 
review-of-systems general patient history (Mod-l also) ... $175.00* 


* Wh à b 5 # 


444 nee HPAP PRR ee 


MAGIC WAND*S - Full-feature word processing, true proportional 
spacing, file merging, and use of full-screen editor for source 
programs or data ........ бгаа Қаны — M— seeerese $400.00 
APA(Residential Property Analysis) - Analyzes income and expense, 
financing, taxes, inflation and depreciation on home, condo, or 
apartments over a user-selectable time. Shows payoff in terms of 
ROI, Cap rate, cash-on-cash. Amortization schedules and 
worksheet ........... ——  — Ib UM $300.00* 

demo disk & manual 35.00* 
RBC (Rent/Buy Comparison) - Sales or investment tool to compare 
renting and savings account investment vs. purchasing a particular 
ОТОКУ, а.а ааа гаа — HE o M ЗИРЕ silii а 

demo disk & manual .............»............. MD 


Osborne & Assoc. CBASIC source programs (Mod-I also): 


Payroll w/Cost Accounting ......... 5» 
Accts. Payabla/Accta. Receivable 


Verbatin*9 media: (Qty. 100 prices) 
5%” single density 
8" certified double density ............. 


(EE EE SE BE S£ EE EE JE -IE E E 


С УТЕ (ЕЕЕ, ие, 


8041 Newman Avè. Suite 208 !C. 
Huntington Beach, CA 92647 
(714) 848-1922 


$250.00* 
$250.00* 


ciii dare nca t VI a e .- $2.50 ea. 
$4.00 ea. 450 tape cartridges ...........................»........ $20.00 ea. 


General Ledger w/Cash Journal .............. аз, СЕП D 
ОЗА CBASIC Books (ea) 


8" single density 


Registered trademark of: 

el Digital Research 

«2Tandy Carp. 

"Compiler Systems. Inc. 
*Ryan-McFarland Corp. 

*55mall Business Applications, Inc. 
*6Verbatim Corp. 


N Distributed іп U.K. by: 
Microcomputer Applications Ltd. 
11, Riverside Court, 

Caversham, Reading, England 

TEL: (0734) 470425 
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Conducted by Steve Ciarcia 


Blowing in the Wind 


Dear Steve, 

1 wish to interface а 
digital anemometer to my 
Cromemco System III, but 1 
have only a vague idea of 
the steps involved. 1 live on 
a windy hilltop and want to 
log wind-velocity data (to 
help me select the best type 
of windmill for electrical 
power generation). 

The anemometer that I 
have is a Trade-Wind Model 
DIG78, manufactured Бу 
Trade-Wind Instruments, 
1076 Loraine St, Enumclaw, 
WA 98022. The indoor 
display unit shows wind 
speeds from 00 to 99 mph 
(miles per hour) either in- 
stantaneously or by max- 
imum gust encountered, 
This display uses CD4511 


Figure 1 


EXISTING ANEMOME TER 


(LOW ORDER DIGIT) 


latch/decoder drives. (See 
figure 1.) 

My general idea is to 
employ some three-state 
buffer circuits to transfer 
BCD (binary-coded decimal) 
data from the anemometer 
to the computer, then load 
the data into the ac- 
cumulator with the IN in- 
struction, What portion of 
the anemometer electronics 
should I tie into? What 
S-100 bus line should 1 use 
as a device-select signal? 
Paul Palaske 


Interfacing an anemometer 
to a computer sounds like 
something I'd do. Connect- 
ing it to an 5-100 computer 
isn't terribly difficult. The 
accompanying circuit 
diagram should work, pro- 
vided Trade-Wind In- 


COMPUTER INTERFACE 


ICS 
CD4083 
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struments used the devices 
you listed in the classical 
tradition. It is not enough to 
simply send the BCD signals 
to the 5-100 bus; they must 
also be latched and gated at 
the proper time. 

First, so that the computer 
knows what port it is 
reading, ІСІ and ІС2 are 
wired to decode hexadecimal 
port FF. (If you prefer 
another address, refer to my 
"Circuit Cellar" article on 
parallel ports in the June 
1980 BYTE, page 37 “I/O 
Expansion for the TRS-80, 
Part 2: Serial Ports" .) This 


ic3 
7415244 


— 
w 

-— | жә جد‎ | же лән | жән жән» ЕЕЕ 

| 


signal is used to gate the 
output of a dual 4-bit latch 
(IC4) onto the bus. This 
latch is necessary because 
there is no way to tell how 
long the BCD-data signals in 
the anemometer are valid. It 
may be only a microsecond 
or two. When the output 
digits are updated, they are 
automatically latched into 
the ІС4 as well. In this way, 
computer-program execution 
speed is independent of the 
electronics in the 
anemometer, This circuit 
should provide what you 
need..,.Steve 


1 
2 
3 

4 
5 

1 5 

241530 


ІС2 
741500 
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THE MOST INTELLIGENT TERMINAL 


"Tomorrow's Ideas іп Today's Products.” SN. dest 


IDL.C IDL 


DRILLICK LAMANNA CORPORATION 
280 Midland Avenue Saddle Brook, N.J. 07662 (201) 791-1414 


E RACET cowevres E 


702 Paimdalt Oranes CA 82655 


FROM THE LEADER IN UTILITY SOFTWARE 


FOR THETRS* COMPUTERS 
жж NEW жж HARD/SOFT DISK SYSTEM (MOD II) $400 


The Hard Disk Software Implementation You Have Been Waiting 
For!! MOD 11 TRSDOS compatible — using Cameo controller 
interface to popular large hard disk fixed/removabie combinations 
(Ampex, CDC, Diablo, Pertec, Wanco, etc.). Compatible with your 
existing programs — change only ‘filename’. All disk BASIC state- 
ments identical. Improved dynamic file allocation, A single file can 
be as large as one disk — 20 megabytes or larger. Allernate mode 
allows 24-million byte record range. Directory expandable to handle 
thousands of files! Includes special XCOPY, DCS, and SZAP 
utilities for use with hard ог soft disks. Parameterized FORMAT 
utility includes options for specifying the number of sectors/track, 
platiers/drive, sectors/granule, sectors/directory, etc. 


ж ж NEW я ж BASIC LINK FACILITY ‘BLINK’ $25 Mod | 
(Mod I Min 32K t-disk) $50 Mod li 
Link from one BASIC program to another saving all variables! The 
new program can be smaller or larger than the original program іп 
memory. The chained program may either replace the original 
program, or can be merged by statement number. The statement 
number where the chained program execution is to begin may be 
specilied! 

INFINITE BASIC (Mod I Tape or Disk) $49.95 
Extends Level || BASIC with completa MATRIX functions and 50 
more string functions. Includes RACET machine language sorts! 
Sari 1000 elements іп 9 seconds!! Select only functions you want 
to oplimize memory usage. 

INFINITE BUSINESS (Requires infinite BASIC) $29.95 
Complete printer pagination controls — auto headers, footers, 
page numbers. Packed decimal arithmetic — 127 digil accuracy 
*,—, *, J. Binary search of sorted and unsorted arrays. Hash codes. 
BASIC CROSS REFERENCE UTILITY (Mod 11 64K) $50.00 
SEEK and FINO functions for Variables, Line Numbers, Strings, 
Keywords. ‘All’ options available for line numbers and variables. 
Load Irom BASIC — Сай with ‘СТАА. Output to screen or printer! 


Circle reader request for Ires 24-page catalog. 
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DEALER INQUIRIES INVITEO 
RACET UTILITIES 


AVAILABLE 


MICROPROCESSOR CONTROLLED 


DESIGNED FOR COMMUNICATIONS, 
NUMERICAL CONTROL AND 
TYPESETTING APPLICATIONS. 


CODE CONVERSIONS) 
PROTOCOL CONVERSIONS 


ASCI — EIA 195244 
ASCII --- BAUDOT 
EBCDIC == ASCII 


r BA IDOT 


MODEL 300 MECHANISM 
Available for OEM applications 


RACET UTILITIES ЯАСЕТ computes RACET 


DSM $75.00 Mod J, $150.00 Mod Il 
(Mod I Min 32K 2-drive system. Mod || BAK 1-drive) 


Disk Sort/Merge for RANDOM files. Ali machine language stand- 
alone package for sorting speed. Establish sorl specification in 
simple BASIC command File. Execute from DOS. Only operator 
action іо sort is to change diskettes when requesied! Handles 
multiple diskette files! Super fast sor! times — improved disk I/O 
times make this the fastest Disk Sort/Merge available on Mod | or 
Mod li. 


UTILITY PACKAGE (Mod Ill 64K} $150.00 
Important enhancemenis to the Mod Il. The file recovery capabilities 
alone wil! pay for the package in even one application! Fully 
documented in 124 page manual! XHIT, XGAT, XCOPY and 
superzap are used to reconstruct or recover data from bad 
diskettes! XCOPY provides multi-file copies, ‘witd-card’ mask 
select, absolute sector mode and other features. SUPERZAP 
allows examine/change any sector on diskette include track-0, and 
absolute disk backupicopy wilh HO recovery. DCS builds соп: 
solidaled directories trom multiple diskettes Into a single display 
or listing sorted by disk name or file name plus more. Change 
Disk ID with DISKID. XCREATE preallocates files and sets 'LOF' 
lo end lo speed disk accesses. DEBUG!! adds single step, trace. 
subroutine calling, program looping, dynamic disassembly and more!! 


DEVELOPMENT PACKAGE (Mod 11 64K) $125.00 
Includes RACET machine language SUPERZAP, Apparat Dis- 
assembler, and Mode! || interface to the Microsoft ‘Editor 
Assembler Plus’ software package including uploading services 
and patches for Disk O. Purchase prica Includes complete copy 
of Editor Assembler + and documentation for Mod I, Assemble 
directly into memory, MACRO facility, save all or portions of 
source to disk, dynamic debug facility (ZBUG), extended editor 
commands. 


COMPROC (Mod | — Disk only} 519.95 


Command Processor, Auto your disk to perform any sequence of 
instructions thal you can give from the keyboard. DIR, FREE, 
pause, wail for user input, BASIC, NO OF FILES and MEM SIZE, 
RUN program, respond lo input statements, BREAK, return ta 
DOS, etc. Includes lowercase driver, debounce. screenprint! 


CHECK, VISA, MYC COD PURCHASE GARDE " vege ie e p Пепыть 1 
Talagone Ои Accepted |714)637.501% at 
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Interfacing a Joystick 


Dear Steve, 

I would like to interface 
an Atari joystick (made up 
of simple switches, not 
potentiometers) to the input 
port of my Exidy Sorcerer 
microcomputer. І don't 
believe the software will be 
difficult, but do I hook up 
the "common" wire from 
these switches to +5 V, and 
each lead to an input bit on 
the port? Are "tie-up" 
resistors required? 

Richard Legault 


Figure 2 
TO +5¥ 
TO P ^ á P 
PARALLEL 
PORT 
UP 
Take 
RIGHT « | 


LEFT < | T 
DOWN « | А 
"FIRE" «& | 

GROUND € | 


Periodical Guide 


Dear Steve, 

[ am currently building а 
Central Data 2650 computer 
system, which uses S-100 
circuit boards for memory 
and І/О (input/output). 
Could you please send me a 
list of construction articles 
that have appeared in BYTE 
and other magazines that 
might help me? 

Kenneth Johnston 


Jt sounds to me as though 
you need a good periodical 
guide. 1 suggest that you 
order a complete se! of the 
Periodical Guide for Com- 
puterists, E Berg Publica- 
tions, 14751 112th Ave NE, 
Kirkland WA 98033. 

The guides start in 1975, 
and cost between $5 and $6 
per year thru 1979. They in- 


Although 1 am not 
familiar with the Sorcerer, 1 
assume that the input port 15 
TTL (transistor-transistor 
logic) or LSTTL (low-power 
Schottky TTL); if so, I sug- 
gest that you attach a pull- 
up resistor and switch to 
each bit as shown in the 
diagram (see figure 2). When 
the switch is open, a logic 1 
is presented to the input 
port; when the switch is 
closed, a logic 0 is 
presented. ,, Steve 


TYPICAL 
(5) 4.7 К 


JOYSTICK 


 ——À— 


clude both subject and 
author indexes for over 9800 
articles from BYTE, Elec- 
tronics, Computer Design, 
Radio Electronics, and 
twenty other magazines. 

The guides include listings 
under such varied topics as 
construction, languages, and 
robotics. These guides 
should help you find what 
you want....Steve 


Quick and Cheap 


Dear Steve, 

For my high school 
science fair project, І am 
interested in building a 
microcomputer to show the 
advantages and uses of a 
microprocessor, ] have not 
been able to find suitable 
plans, and 1 think that you 
can help me. 

The unit ] would like to 
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construct should be of 
reasonable cost ($50 or so), 
show the basic workings of 
a microprocessor, and still 
be of some use to me in my 
home or on my farm. The 
unit could also incorporate 
photoelectric or heat-sensor 
devices. I have failed so far 
to find anything that fulfills 
my requirements. Do you 
know of any plans or kits 
that are close to what I am 
describing? 

1 would very much 
appreciate it if you could 
spare some time and do 
some searching for me. My 
science fair is about a month 
away, so І need your advice 
as soon as possible, 

Kevin Meysenburg 


І can think ора few ways 
for you to build an under 
$50 computer, but not in 
less than a month. To keep 
costs down, it would have 
to be built from scratch. if it 
used a printed-circuit board, 
it would be much more 
expensive. There have been 
circuits for microcomputers 
in BYTE and other maga- 


zines many times within the 
past three years. 1 suggest 
you check the back issues or 
request an index from the 
magazines. 

Once you have a circuit, 
you will still need the parts, 
You may be unaware that 
some companies, notably 
Intel, practically give away 
whole computers in the 
name of education. Write to 
Intel Corporation, calling 
attention of the product 
manager to the particular 
microprocessor you are 
interested in, апа ask about 
the price and delivery of 
“University Kits." These are 
functional, cosmetically re- 
jected devices that are prac- 
tically given away for a 
nominal handling charge. In 
1976, people were getting 
8080A kits including 
programmable memory, 
EPROMS (erasable program- 
mable read-only memories), 
and I/O (input/output) 
devices, worth about $800 
from the distributors, for 
$20. I'm sure other com- 
panies have the same in- 
terest in supporting the 
schools, ...Steve 


In "Ask BYTE," Steve Ciarcia answers questions on any 
area of microcomputing. The most representative questions 
received each month will be answered and published. Do 
you have a nagging problem? Send your inquiry to: 

Ask BYTE 
c/o Steve Ciarcia 


POB 582 


Glastonbury CT 06033 


If you are a subscriber to The Source, send your questions 
by electronic mail or chat with Steve (TCE317) directly. Due 
to the high volume of inquiries, personal replies cannot be 
given. Be sure to include "Ask BYTE” in the address. 


"m © the college of 


СЕ 


your choice. 


Comal for Finance Aud to Education, Inc 


680 Fifth Avenue. New Үзік, N Y 10018 


& The Advertsing Council 


ATOI A Pubic Service of This Magazine 


INVEST IN PRODUCTIVITY 


Are you responsible for introducing modern 
office systems into your organization? 

Is your department going to be a user of such 
systems? 

Do you design, plan, make, or market such 
systems? 

If so, you should plan now to attend the second 
annual Office Automation Conference in Houston, 
Texas, March 23-25. 

More than a showcase for the latest office auto- 
mation equipment, the Conference provides a 
unique forum in which you can learn from experts 
how to harness and integrate today's worksaving 


THE 1981 OFFICE 
AUTOMATION 
CONFERENCE 

HOUSTON, TEXAS 
MARCH 23-25 
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devices for maximum gains in productivity 

In addition to 150 informative exhibits, you'll be 
able to attend over 50 special learning sessions. 
Sessions covering topics as diverse as: Feasibility 
Studies. .Organizational Impact...Electronic Mail... 
Teleconferencing...Merger of Voice with Text and 
Data...State of the Art in Word Processing. 

Don't miss this opportunity to see and hear 
what's new in office automation and turn what you 
learn into greater productivity for you. 

Beat the crowds. Beat the lines, Send the coupon 
for advance registration, housing and travel, 

See you in Houston! 


TO: OFFICE AUTOMATION CONFERENCE 
c/o AFIPS, 1815 N. Lynn St., Arlington, УА 22209 


ОЅепа me housing, travel, and registration information 
NAME 

COMPANY 

STREET 


CITY STATE ZIP 
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SciTronics introduces... 


REAL TIME CLOCKS 


with full Clock/Calendar Functions 


The Worry-free Clocks for People 
Who Don't Have Time to Worry!! 


What makes them worry-free? 


* Crystal controlled for high 
(.002%) accuracy 


* Lithium battery backup for contin- 
uous clock operation (6000 hrs!!!) 


* Complete software in BASIC- 
including programs to Set and 
Read clock 


* Clock generates interrupts 
(seconds, minutes, hour) for 
foreground/background operation 


Applications: 
* Logging Computer on time 
* Timing of events 


* Use it with the SciTronics Remote 
Controller for Real Time control 
of A.C. operated lights and ap- 
pliances 


Wr: ic ci 


Versions available for: 

* 5-100 bus computers RTC-100 $159 

е Apple П computer НТС-А $129 

* SciTronics RC-80 RC-80CK $109 
Owners 


Send SciTronics Inc. 
Check or 523 S. Семеј] St., P.O. Box 5344 


m 


ae ci Bethlehem, PA 18015 
(215) 868-7220 


Please list system with which you plan to use 
controller * Master Charge and Visa accepted. 
СОО" accepted. PA residence add sales tax. 


TRS-80; PET; 
APPLE, SORCERER" 


Communications Interface Systems 


Ш Send & Receive RTTY / CW. 


Ш Complete Hardware & Software Package. 


B Extensive User Manuals. 
B From $129. 


ТЕ5-8015 0 recognized rademars of Tandy Corporation 

PET i5 a recognized trademark ol Commodore International 
APPLE i$ п recognized trodemork of APPLE COMPUTER 
EXIDY SORCERER is п конып trodemork of EXIDY, Inc 


1125М. Golden State Blvd. / Suite G 


Turlock, CA 95380 (A) 
(209) 667-2888 / 634-8888 


Wo are experiencing telephone difficulties, please keep trying. 
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California residents add 6% tax 


Beginning ҒОКТКАМ. Joe 
W McKinley. Portland ОҚ; 
Matrix Publishers, 1980. 
15.5 by 23 cm (6 by 9 
inches), 240 pages, soft- 
cover, ISBN 0-916460-11-8, 
$9.95. 

The BOOK Accessing the 
TRS-80 ROM. Raymond E 
Daly [V, Stephen C Hill, 
Roy Soltoff, Thomas B 
Stibolt Jr, Richard P Wilkes. 
Springfield VA: Insiders 
Software Consultants Inc, 
1980. 22 Бу 27.5 cm (8У Бу 
1034 inches), 126 pages, 
softcover, ISBN- none, 
$24.95. 

Compiler Design and 
Construction. Arthur B 
Pyster, PhD. New York: 
Van Nostrand Reinhold 
Electrical/Computer Science 
and Engineering Series, 
1980. 15.5 by 23 cm (6 by 9 
inches), 384 pages, hard- 
cover, ISBN 0-442-24394-4, 
$24.50. 

Computing Principles and 
Techniques. B Vickery. 
Philadelphia PA: Heyden & 
Son, 1979. 15.5 by 22 cm (6 
by 8! inches), 182 pages, 
hardcover, ISBN 
0-85274-505-2, $24. 

Тһе CP/M Handbook 
with MP/M. Rodnay Zaks. 
Berkeley CA: Sybex Inc, 
1980. 13.1 by 22 cm (5% by 
8'4 inches), 324 pages, soft- 
cover, ISBN 0-89588-048-2, 
$13.95. 

Design of Solid-State 
Power Supplies, second edi- 
tion. Eugene Hnatek. New 
York: Van Nostrand 
Reinhold, 1980. 15.6 by 23.5 
cm (6% by 9% inches), 621 
pages, hardcover, ISBN 
0-442-23429-5, $27.50. 

Тһе 8086 Book. Russell 
Rector, George Alexy. 
Berkeley CA: Osborne/ 
McGraw-Hill, 1980. 16.5 by 
23.5 cm (6% by 9% inches), 
249 pages, softcover, ISBN 
0-931988-29-2, $9.95. 

Foundations of Program- 
ming with Pascal. Lawrie 
Moore. Somerset NJ: John 
Wiley & Sons, 1980. 16 by 
23.5 cm (6% by 9% inches), 
238 pages, hardcover, ISBN 
0-470-27022-5, $47.95. 
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FINDING SOLUTIONS 
AND BEING COMPETITIVE 
IS OUR BUSINESS. | 


Having problems and looking for a 
computer to help solve them? 

Are you finding computer dealers 
come in one of two ways? Either 
Full system support with Full price 
or Take И or Leave it with Low 
price. At Omega we don't believe 
that you should have to make a 


How to Do Your Own 
Accounting for a Small 
Business. Robert R Milliron. 
Wilmington DE: Enterprise 
Publishing Inc, 1980, 22 by 
28 cm (8% by 11 inches), 
178 pages, hardcover, ISBN 
0-913864-34-X, $9.95. A 
practice manual for this 
book is $5.95. 

Introduction to the 
Computer, Jeffrey Frates, 


iar ea uice. xem we're in business 1o sell T 
nglewood Clitts NJ: products but also, to solve your = compu 
Prentice-Hall Inc, 1980. 18.5 roblems. Our prices will be the KI pc Dealer ter 


owest possible. Our support and 
product quality will be second to none. Check out our Mail Order prices in Ihis 
ad (our retail prices will be higher). See if you don't agree with our first claim. 
For our second claim, call us with your data processing needs and problems. 
Better yet, come in and see us. Finding solutions and being competitive is our 
business. We never forget either of them. 


by 24.5 cm (714 by 9% 
inches), 449 pages, hard- 
cover, ISBN 0-13-480301-9, 
$17.95. 

Journal of Digital 
Systems, volume 4. Waldo 


APPLE 1 "PLUS" 15K 5 929.95 С сш r5: 2 (ж) har 
С. Magnuson Jr. Potomac 4BK 1079.95 ER ABS ONES 
" 1 Apple 1 Accessories: HP-85 CALL HP-41C 5269.00 
MD: Computer Science Olsk Il with Controller & 33 DOS . 582500 НР.67 529900 | HP-97 589.00 
Press Inc, 1980. 15.5 by 23 Disk II 2nd drive 43500 | HP-34C 12700 НР-38С 127 00 
b ineh Graphics Tablet ae : . 565.00 Texas Instruments 
cm (6 by 9 inches), 106 Language System with PASCAL 39500 ТЕС ‚ 109 ТІ-59 209 00 
ilentype Printer wint annon 
так. лш шей ME imus нет кане Card 20 520 POD . .8000 PFD 80 00 
, price individua л 2-ВО Soficard  . . ; ^ 259 00 harp 
Р Videx Videoterm 80 col Card 1 . 279.00 6200 j 98 00 5813 35 00 
company $65. Sanyo 12 Green Montor 279 00 5100 . 8900 5102 80 00 
ў ] Mai Order Terms ol Sale. Pace based on prepaid orders. Visa or Master Charge orders may have service charge added 
Mathematics fer Business to purchase price Na СОО». Allow 14 working түн ior persona! and company checks to clear Ali ones (urdess 
and Economics with Com- pond ın ад) within Continents U S. вімррей UPS no charge APO or out of Contmental U 5 wnte or call lor 
pu ting. Frank Scalzo. Pup charges All prices subject to change and all offers subject to withdraw without notice. CA residents add 5% 


Princeton М); Petrocelli 
Books, 1980. 16 by 23.5 cm 
(6% by 914 inches), 388 
pages, hardcover, ISBN 
0-89433-039-X, $27. 
Microcomputer Inter- 


OMEGA MIGRO COMPUTERS 


The Problem Solving Company #447 Torrance Boulevard * Torrance, California 90301 9 (217) 370-456 


facing. Bruce A Artwick. 
Englewood Cliffs NJ: 
Prentice-Hall Іпс, 1980. 18.5 
by 24.5 cm (7% by 9:^ 
inches), 341 pages, hard- 
cover, ISBN 0-13-580902-9, 
$21.95. 

Microcomputer Inter- 
facing. G Jack Lipovski. 
Lexington МА: Lexington 
Books, 1980. 15.5 by 23 cm 
(6 Бу 9 inches), 426 pages, 
hardcover, ISBN 
0-669-03619-6, $24.95. 

Microcomputers for Exter- 
nal Devices. James A 
Gupton Jr. Portland OR: 
Dilithium Press, 1980. 14 by 
20.5 cm (51A by 8% inches), 
279 pages, softcover, ISBN 
0-918398-28-2, $13.95. 

Microprocessor Systems 
Design and Applications. 
Dave Bursky. Rochelle Park 
NJ: Hayden Book Company 
Inc, 1980. 22 by 28 cm (8% 
by 11 inches), 192 pages, 
softcover, ISBN 
0-8104-0976-3, $9.95. 

Pathways Through the 
ROM, Guide to Level П 
BASIC and DOS. Robert M 
Richardson, Roger Fuller, 


Introducing . . . 


=, & MINDexCHANGE 
syatem—one sollsources 


System—one is a Pascal based information 
Slovage and retrieval system. Softsources are 
réady made databases of computing 
resources. contract clauses, bibliographic 
reterences, and more, 


Bey із Suitable for tha researcher, lawyer, 
ConlracioO educalor, and student. Virtually 
anyone assembiing of accessing text based 
informabóon may beneti! fiom this versatile 
and praductwe infomnatlon management 
loo} 


"Me. can scan volumes of data for you 


and extract whal is mosi relevani to your 
needs. 


Vie. 15 designed to айар! to your special E: 
vocabulary through a simple dictionary o! key [:5 
words or trough a more complex but effac: 1: 
live thesaurus Of key concepts as defined by |: 


associated word groups. 


ауа сап Assisi à legal practice or con- 
tractors office in the generalion of legal 
documents Irom standard clauses, and in 
searching case briels for legal precedenis. 


"IN Dex 


onfosyst 


He. Features: 


Variable length text records which may f 
span files and disks to accommodate f: 


large databases. 


Ranked retrieval in order of closes] match 5 


іс your inquiry. 


Interactive inquiry as well as reineval from | 


inquiry archive files. 


Fully automatic associalion ol your key : 
words to all or a selected range of lex f: 


records. 


Oplional indexing on all text in a record o |: 


on delimited кеу word groups and [he 
ability lo suppress key group oulput. 
Formatting and output controls with 
specitiable destination. 
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Introductory prices: 


Nite, sySlam — one, lor UCSD 
Pascal 1.8, 1.0, ог PASCALIM with 


sample databases and manual ..$ 175 Б: 


"Pe manualonlhy. ............ $ 20 


| MINDaxCHANGE soltsources from $ Ж 


prices vary with database, please in- 
quite lor specifics. 


Conlact "М infosystems 
81 Centennial Loop. Sulle А 
Eugene, Oregon 97401 
Ph: (503) 485-5827 


Shipped on 8% single-densily 
soft seciared diskeltes. 
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UCSO Pascal із a registered trademark of The Regents of the Universily ol Califomia PASCALM Is а trademark of Sorcim. 
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John T Phillipp, George by 8% inches), 260 pages, 


softcover, ISBN 


Douglas Lewin. Englewood sonal Computing. Rodnay 
Blank, and John Hartford. Cliffs NJ: Prentice-Hall Inc, Zaks. Berkeley CA: Sybex 
Milford NH: Softside 1980. 38 by 59.5 cm (15% 
Publications, 1980. 22 by 28 by 237% inches), 472 pages, 
cm (8% by 11 inches), 116 softcover, ISBN 
pages, softcover, ISBN- 0-470-26959-6, $21.95. 
none, $19.95. What to Do After You 
The Personal Computer Hit Return, People's Com- 


[nc, 1980. 14 by 22 cm (5У; 0-89588-045-8, $7.95. m 


These lists are of books and software packages received by BYTE 
Publications during the past month, The list of books is not meant to 
Book. Robin Bradbeer. West puter Company, Kochelle be exhaustive; its purpose is to acquaint our readers with recently 
Yorkshire, England: MCB Park NJ: Hayden Book published titles of interest. The list of software is correct to the best 
Publications, 1980. 15 by 21 Company Inc, 1980. 25.5 by of our knowledge, but it is not meant to be a full description of the 
cm (5% b gi Va inches), 210 36 cm (10 by 14 inches), 180 product. The form and version of the product as received by BYTE 

i abd: : ft ISBN Р Publications is that listed here. The software list makes по comment 
қой кең ге T uq P EA * 4.95 on the quality or usefulness of the software. If you send us software. 


include the list price and note other distribution formats. We regret 
Theory and Design of 
Digital Computer 5ystems. 


Your First Computer: A 
Guide to Business and Per- 


Meel Fast Edde Не gol hs 
nmckname because hs Гуреуу was 
docked at more than БО words per 
тилле Unfortunately, avery fourth 
word or 50 was miespelled 
meant Fast Есідез mind far out- 
paced his fingers Fast Edde was 
aso fond of changing his text a 
round words. seniences, even 
whole paragraphs By ће hme he'd 
fish wnhng something. Fast Ed- 
des masiemeece locked more 


WORDSTAR, ithe word processing 
system thal umed һе CP M system 
nio a word processor making 
Xerox of Wang Now he Mes 
through he; text, malung changes 
М wil and producing perfect final 
COMES 

But there was more in slore lor 
Fast Eddie! He found that he could 
enter and edt computer code with 
grace and ease seldom found т 
restent edting 

We houghi we'd lose Fast when 
he added МайМаеда to WORD- 
STAR, creating customized letters. 


lost its im. Fast Edde began to 

preach the wonders of Wordstar. 
To keep Ihe guy happy. we lel 

ham put on this sale so he could 

spread the word aboul WORD- 

STAR. 

WORDSTAR 2.1 

list $495 

Microhouse Price: $349.95 


EDOIE'S EXTRAS.. 


MailMerc s 
Lis! $150 
Microhouse Price: $130.00 


МЕС 5510 IRS232 sanal inteface) 
or 5520 (Paralfel/Centromscs-type 
nierface) SPINWRITER 

ist $3055 

Microhouse Price: $2455 


TELEVIDEO 312 CRT Le! $895 
Microhouse Price: $759 


INDUSTRIAL MICRO SYSTEMS 
Senes 5000 Computer, 2ZBO-based 
CPM. $-100 bus with 12-501 
motherboard, (2) 5500 5747 disk 
dnves for ЗООК storage (chassis 
wil hold up to Ihree dives and can 
be hooked up to MSs Hard Dsk 
syslem for up lo 96 megabytes of 
ondme slorage,). 48K НАМ (ех. 
pandable to 256K). wo RS232 
sena ports and one paralel port. 
standard 

Microhousa Price: $2821.20 


PRECES AND SPECIFICATIONS 


SUBJECT TO CHANGE WITHOUT NOTICE 


MASTER CARD OR VISA WELCOME 


511 NORTH NEW STREET 
BETHLEHEM РА 18018 
215-868-8210 
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THE 5100 PACKAGE mncludes 
Wordstar 2 1, NEC 5500 Spr. 
wnler, and MicroPra O Master 
(which makes the 5500 OEM 
Spinwriter oulpertorm its higher- 
pnced counterparts) LIST $3790 
Micrchouse Special: $2,765. 


FAST EDDIES COMPLETE 
WORD PROCESSING SYSTEM s 
a уюмет 8-100 computer system 
кыйк commercakstrength in- 


S'a" dsk dnves (іні. $30501. 
Telewdeo 912С CRT (bs! $895) 
NEC 5500 Spnwnler with 10 
Master (ks! $3295) and Wordstar 
2 1 (ксі $495) 

Total list value $7735. 
Microhouse Special: $6235. 
SAVE $1500 


PRESENTS: 
FAST EDDIE 


CALL OR WRITE FOR FREE CATALOG 
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& THE WORD 
үрде 


that we cannot review every book and software package we receive. 


B17 Tape Operating 
System. Cassette-based 
utility Юг the TRS-80. 
Cassette, $22. ABS Sup- 
pliers, POB 8297, Ann 
Arbor MI 48107. 

EasyWriter (Professional 
System). Word processor for 
Apple II with 80-column 
video board. Floppy disk, 
$150. Information Unlimited 
Software, 281 Arlington 
Ave, Berkeley CA 94707. 

UltraMon. Assembly- 
language monitor for the 
TRS-80. Cassette, $24.95. 
International Association of 
Programmers, POB 4211, 
Manchester NH 03103. 

Write-On H. Word- 
processing software for 
Apple II. Floppy disk, $150. 
Rainbow Computing, 9719 
Reseda Blvd, Northridge 
CA 91324. 

Zork: The Great 
Underground Empire, Part 1, 
Adventure game for the 
TRS-80. Floppy disk, 
$39.95. Personal Software, 
1330 Bordeaux Dr, Sun- 
nyvale СА 94086. 8 


Canceris 
often curable. 


The fear 
of cancer is 
often fatal. 


Education 
Foundation Awards 
Microcomputer 
Equipment 


The Apple Education 
Foundation has awarded 
twenty-five recipients more 
than $150,000 of microcom- 
puter equipment. Thirty-five 
microcomputer systems were 
awarded for projects at all 
scholastic levels, from ele- 
mentary school to the 
university level, and for 
medical and special-educa- 
tion projects. À grand prize 
will be awarded to the in- 
stitution or individual that 
demonstrates the most out- 
standing example of pro- 
gram development leading 
to improved education 
through the use of micro- 
computers. 

These systems are being 
used in university biology 
study projects for develop- 
ing and testing programs in 
genetics and cell meta- 
bolism, developing software 
for laboratory courses in 
psychology and education, 
assisting teachers in planning 
physical-education training 
for handicapped children, 
translating and adapting 
computer-assisted music pro- 
grams to microcomputers, 
and developing programs for 
business forecasting and 
planning. Besides the uses in 
the universities, the systems 
are being employed in 
special educational areas to 
teach programming; 
time/money management 
for mentally disabled, 
prevocational students; typ- 
ing; and to develop pro- 
grams for autistic children. 
The systems are being used 
in elementary schools to 
teach and develop founda- 
tions in all academic 
disciplines. 

The Apple Education 
Foundation, chartered in 
1979, is a nonprofit corpora- 
tion established to support 
and develop new methods of 
learning through the use of 
microcomputers. Most of 
the systems provided under 
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ASCII encoded keyboards; as low as $69* 


RCA VP-600 series ASCII keyboards are available in two formals. You can 
choose either a 58-key typewriter format. Or a 74-key version which inciudes 
an additional 16-key calculator-type keypad. Both can be ordered with 
parallel or serial output. 

These keyboards, redesigned for lighter key activation and improved 
typing capability, feature modern flexible membrane key switches with 
contact life rated at grealer than 5 milion operations. Plus two key rollover 
circuitry. A finger positioning overlay. And an on-board lone generator that 
gives aural key press feedback. 

The unitized keyboard surface is spillproof and dustproof. This plus high 
noise immunity CMOS circuitry makes these boards particularly suited for 
use in hostile environments. 

Parallel output keyboards have 7-bit buffered, TTL compatible output. 
Serial output keyboards һауе RS 232C compatible, 20тА current loop and TTL 
compatible asynchronous outputs with 6 selectable baud rates. All operate 
from 5 V DC, excluding implementation of RS 232C. 


For more information contact RCA Customer | 
Service, New Holland Avenue, Lancaster, PA 17604. те Atl 
Or call our toll-free number: 800-233-0094. | 


*Optional user price for VP-601 Dealer and OEM pricing available 


ARTIFICIAL 
INTELLIGENCE 


For Your 


S-100 SYSTEM 


| “SHIVA™” іва highly-sophisticated VIRTUAL-PERSONALITY"" multi-level multi- 


user multi-tasking executive (operating system) for S-100 based aystems. It provides 

our microcomputer aystem immediately with power comparable to that of large- 
frin maxi-computers for a remarkably small price, yet SHIVA™ requires 
surprisingly little R.A.M. area, and is conversational!!! SHIVA's™ English-like 
input/output is interactive, dynamic, and may be reconfigured or expanded by the 
user. And SHIVA™ gives you the freedom to expand indefinitely .. . with tremendous 

ardware and software choice: SHIVA™ supports hard disks and floppies... R.A.M. 
addressing beyond 64 kilobytes . . . time-sharing .. . multi-level user-reconfigurable 
password protection... and features shell-commands similar to UNIX" in structure! 


SHIVA™ is compatible with С/РМ" and C/DOS" for easy implementation and near 
universal software support!!! SHIVA™ is available for 8080, 8085, MC6800, 6502, and 
Z80*-based systems. 
Versions are in development for ZILOG Z8000" 16-BIT, INTEL 8086* and INTEL 
iApx-432" 32-BIT PROCESSORS... 
And Omega Research™ is dedicated to non-obsolescence and system red 
software choice... . SHIVA" supports BASIC, FORTRAN, COBOL, a MACRO- 
ASSEMBLER, DATA BASE MANAGEMENT, ALGOL-60, PASCAL. ... interfaces 
in development for UNIX", C, LISP, PL/I, APL, and RT-li". 
And needless to say, SHIVA™ is very fast 
SHIVA™ .... $350 -- Available on 8" L.B.M. Soft-Sectored Disks and 5" C/DOS" 
(Cromemco) Diskettea. Inciudes complete Documentation. . . 
M.C. & Visa orders accep 
“SHIVA™.” -VIRTUAL.PERSONALITY'" "^ and “OMEGA RESEARCH” " are trademarks of OMEGA RESEARCH. 
"RT-117^" іе n trndemnrk of DIGITAL EQUIPMENT CORPORATION. 
“UNIX” ıa а trademark of HELL LABORATORIES 
“СР/М*” ів а trademark of DIGITAL RESEARCH OF CALIFORNIA 
“С. DOS*" ix a trademark of CROMEMCO, Inc. 
*V-30* and “Z-8000" nre trademarks of Z11 4X3, Inc. 
“INTEL?” ia a trademark of INTEL CORPORATION 
No shipments prior to return of signed software 
license agreement. For detailed information on 
“SHIVA"™,” send $1.00 postage and handling to: 


Р E, a : 
| " шыш 


CALIFORNIA RESIDENTS ADD 6% SALES ТАХ 


омен ^ 
P.O. Box 479 


Linden, Ca. 95236 
(209) 334-6666 


9am to 5pm Mon.-Fri. 
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(212) 986-7690 | ر‎ | 
MAIL ORDER ONLY as? 
Micro Computer Your One Stop For. . .Quuallty and Huge Savings ҒАР 
DISCOUNT ru 
16K - $ 959 
Company 48K - $1059 
жазала. Mera мент, жентек |) | iue Disk — $529 


QUALITY * DELIVERY э SERVICE ў T Other Products Avail 
60 E. 42nd St. Suite 411 New York, МҰ 10017 


=, 


COMMODORE 


= 


8K - $729 SUPERBRAIN* 
"ee 16K - $888 *32K - $2445 
РЕ 32K - $1088 64K - $2645 


2022 - $695 
| 2040 - $1088 
8050 - $1435 


6AKQD - $3595 | 
*32K add-in memory 
only $10 with 


CENTRONICS 
CALL FOR PRICES 


ІМІ - $495 
ІМ2 - 5988 


8032 - $1495 purchase 
PAPER TIGER 9 
440G - $895 "B 
*XEROX 


NEC 1740 RO - $2619 
хүмЕС | SPNWRITER | 8: E 
НО 1000 - $2395 | 5510 - $2795 ч 

5520 - $2990 1750 KSR - $3170 


1730 - $2195 
MAIL ORDER ONLY * (DENOTES ITEMS 


Send Certified Check (Personal or Company Checks require 2 weeks to clear.) BHIEFED'IVO RB NV) 


We pay all shipping and insurance charges except items marked with asterisk. 
VISA, MasterCharge add 5% N.Y.S. Residents add appropriate sales tax. PHONE (212) 986-7690 


Introducing 


THE 
БЕПЕНПЕГК- => 


THE BENCHMARK software systern sets new standards іп word processing. First, it 
can be delivered to run on the СРАМ or the North бізг DOS, so there may be no need го 
buy а special operating system, Second, it has all the features of systems costing 
thousands of dollars more. Third, the price 18 as low as, or lower than, most word 
processing systems. 


Anyone can learn to run and use THE BENCHMARK іп one day of self training. 
Cornpletely self-prompting in English. THE BENCHMARK is a full capability word 
processor, has been thoroughly tested in an office environment and proved to meet the 
needs of the most sophisticated user 


ә Multi-oparating system 

e Changes terminal drivers 

e Customized to utilize all the 
features of terminal & printer 


ә Overtype - erases, corrects 

ө Vanable, electronic decimal tab 
ә Screen menus simplify operation 
®» Block move and get 


only 6499 сш 


THE BENCHMARK is distributed exclusively by R&B Computer Systems. Dealer 
inquiries are invited, 


Dn Comput 
RP Systems” 


1954 E. University Tempe, Arizona 85281 
1-800-528-7385 AZ-602-968-7101 
THE BENCHMARK is a trademark af Matasnít Corporation 
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the grants are Apple П 
microcomputers. Other con- 
tributing organizations are 
Bell & Howell, Mountain 
Computer Inc, Heuristics 
Inc, Integral Data Systems 
Inc, Interactive Structures 
Inc, ABW Inc, and Videx. 
For more information, con- 
tact Apple Education Foun- 
dation, 20863 Stevens Creek 
Blvd, Cupertino CA 95014, 
(408) 255-3295. 


Microcomputer User 
software Library 


The Home Computer 
Library is a service lending 
library for users of TRS-80 
and Apple microcomputers. 
The Library lends books and 
software by mail, and plans 
to expand its services to in- 
clude other microcomputers 
and systems, such as the 
Atari, PET, and Texas In- 
struments machines. Annual 
membership in the Library is 
$20, with a thirty-day 
money-back guarantee. 
Members can borrow books 
and software of their choice 
for a three-week period. 
There is a renta] charge, 
which is usually $1 to $5. 
Emphasis is on stocking the 
Library with educational, 
small-business and home- 
application software. 
Members also have the 
opportunity to communicate 
directly with software 
authors and marketers as 
well as personal-computer 
manufacturers through the 
Feedback service, which 
surveys members for sugges- 
tions, changes, and addi- 
tions they would like to see 
in hardware and software. 
For details, contact The 
Home Computer Library, 
Department B, 1469 Rosena 
Ave, Madison OH 44057, 
(216) 428-6163. 9 


ONE DISEASE 
YOU CAN'T 
CATCH! 


HUNTINGTON'S 
DISEASE 


HUNTINGTON Ед 5550сы Он 
Жатып Mit 
Қамту МҮ DOLE 
T7. 965.4320 


Micrograph continued: 


Listing 1: The second third of the firmware for Micrograph control, written for the Z80 microprocessor used in the prototype. The 
first fifteen pages of this listings were given in Part 1 of this article. The remaining portion of the firmware will be included in January 
1981 BYTE's final installment of this series, along with a description of the software and an explanation of its use. 


ÉL adn 
Ws? 


nagb 


ОЗЕ 
(1 EF 
1391 
ftx S 4 
595 
Uses 
0129 
nec 
DSTI 


(ss 
117241 
ЕТКЕН 
ИНЕ 
fish’ 
Wane 
n D 
TESTE 
BST SI 
Wot; 
DARBY 
138.7 


1268 


шл?! 


tant 
EOP 
CAQGOO 
S&F 
2600 
113010 
15 
CDEDOL 
27 
Db7EUE 
КЕДЕ 
C? 


t 40 

"ар 

1400 

Е 023160010 
t{ bie? 

ppt ont 


D720} 
КІЛТ ҰЙІП 
CBA 3 
кр? 
CODED 

&F 

por? 21841) 


931 
732 
733 
7 434 
з 
736 
o 57 
938 
9,49 
9 4l 
941 
rA 
943 
9445 
959 
7456 
e 457 
9 41 
94% 
930 
951 
95 
253 
GDA 
29959 
P6 
737 
912 
959 
40 
961 
956% 
963 
YAA 
965 
7666 
Q0 6 y 
288 
She 
920 
971 
920 
ov 
774 
eeu 
978 


a 
ТЕ 


976 
27% 
FESTE 
981 
DESI 
93 
vu 
PBS 
vod 
37 
СЕ 
99% 
УП 
991 


„а 


ma че 44 ча «а тач 


м4 чт ча ча та at ч ча ча ча чғ ма 


а чч ға мя ғ қ 0x 


ъч ға ча ча IM ча қық 


FT ма 


1/0 


STRUCTURES 


REG? 


LELE 
LEUE 


GETS: 


ThE 


AND 
СР 
JP 
LO 


LOADS 
ADDRESS AND WITH 
GUEROLUT TNE 
SUBROUTINE 


IN SLONG. 


GETELE 


CALLS 


15 


САТЕ EY 


REGISTERS 


1/0 


STRUCTURE ¥ 


SUBE: 


nND 
ib 
1 р 
LD 
ADD 
RALL 
Lb 
LD 
LU 
BLA 
&bb 
CAL t. 
10 
ip 


üO0001111E£ 
(000011116. 
2, КЕСТАКТ 


Leh 
HO 


DE, STRUCT tGDR 


HL» 
FET 
CHL 


&A:CIX^BDRIA) 


CU) 


A SUBROUTINE INTO 

SPECIFIED 
NUMBER» 
THE 
THEN CALLED 


101020171121 


Е: A 
0,0 


TY, SPROUT К» дА 


E d" 
li] 
E. f 


CCY-* 05. 
]1Y,STERLUCTA439Li1NK 


JY, 
"EI 
L-Å 


(ТҮ+П),г\ 


Е 
i 
|. 


PORT Û 


GDR 


DE 
CH 
yf 


rf 


IEICE 
HE RL К 


PRIMAL 


HONE 


SL INK 
SLONG 


DE 
Uil 


DE. 
CH 


[ Hf. 


(TEMPORARY?) 
(FOINTER) 
(FOINTER?) 


(DISPLAY CONTROL) 


(GRAPHIC DISPLAY REGISTERS) 


CLEAR OF CODE 

TEST FOR КЕЗЕ 
КЕСЕТ IF GDRIS 
ОАО LOAD BEYTE 

; CLEAR POINTER 

;SET UF BASE ADDRESS 
7ADD BASE ADORE SS 
;GET THE DATA 

SAVE THE DATA 

БЕТ DISPLAY CONTROL 
SSENT ІНЕ ОСТА 

; RETURN 


WKAR ARAL AK RHARA RAKE KAA RARKSKREKSFRA THRASHER AAKAKAKHKX 


THE SPECIFIED 
LENGTH. LSUB FIRST 
THEN SETS THE | EWG) 
ADDRESS 19 SAVED IN SL INK. 


КЕМ AT 


TO READ IN THE DATA. 


INDIRECTLY} 


CPRIMIJ TIVE ОР 
(LENGTH) 
(РОІМЛЕН) 

CPO Layne 
COUNTER? 
(POINTER) 
(INDEX) 


CODE, TEMPORARY >? 


«ӘИККОПТІМЕ LINK) 
( SUBROUT (NL I LNG: 


FCLEAR OF UO 
"ROVE OFFSET 19 E 
$ CLEAR РОІМТЕК 
ҮРОІМТ ТО SLONG 
ADD ЕЕРЕЕ Т 
;GET LENGTH 
: SAVE LENGTH 
"SAVE LENGTH 
ІРОІМТ TO SLINKE 
SHIFT THE OFFSET 
РАР) OFFSET 
СЕТ AaDDKELL LOW BYTE 
SAVE LOW CYFL 
РОЛУ LOW BYTE 
Listing 1 continued on page 328 
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Listing I continued: 


“ECO a ісі сыз CALL FETCH "СЕТ ADDRESS HIGH Ізі!» 
0303 67 293 1.0 Hr 7SAVE HIGH BYTE 
40 А РУД! q S 4 LD (IY+41):;: Å : GAYE HIGH BYTE 
К рш CH?PADNB 995 CAL! БЕТІМКЕ ;GET DATA 
UACA CF o o d RET RETURN 
99 | 
SSE ; LEYM xxxxsxxxxxxxxXxaxxx«excxXkEcasa«xXkkx«xxxxxuxkXxxxxxxyxekxe«X 
999  ; 
1000 >; LSYM LOADS СҮМЕСІ DEFINITIONS INTO THE INTERNAL 
1001 : SYMBOL GENERATOR, SYMPAB. LSYM FIRST CHECKS TO SEE 
10027 37 IF ALL OR JUSI ONE SYMBOL IS TO BE LOADED. JF ALL 
100% 7 ALL ARE TO BE LOADED, LSYM LOAD 1024 SYMBOL ELEMENTS 
1004 3 FOR 128 SYMBOLS). OTHERWISE, LSYM LOADS 8 SYMEOL 
1005 3 EI EMENTS FOR ONE SYMBOL. 
Ж 3 
007 |; CALLS FETCH 
1008  ; GETBLK 
1009 3 
1010 : CALLED EY PRI MAT (INDIRECTLY) 
1011 3 
1012 у КЕбІСТЕКЕ д (PRIMITIUE ОР CODE? 
1015 ; B (COUNTER) 
O94 3 G (COUNTER) 
1019 + 11 (POINTER) 
3016 ; L (POINTER) 
1017 2 
1076 у 1/0 HORE 
101% 
1020 3 STRUCTURES SYMIRE wSYMBOL ТЕРГЕ) 
1821 я 
fiat Bs UB AY 1077 (СҮЙ BEIT GA TEST FOR LOAD ТҮРЕ 
NAC 2B0L 1023 JR Z,LSYM1 :JUMF IF SINGLE LOAD 
rt uf 11 ij OZ (D HL, SYna4E „Коёр КОЛ 
pst НЕП А LENA Ab Uy 4 ОА COUNT 
UD acc 102746 L*5Ymaog: Lo TES ;SET COUNT OF 254 
SEDE ЕК 102. CAL! GETRLK СЕТ DATA 
(04106 UD 1028 СЕС Т S3DECREMENT COUNT 
ЈАН 28 1029 JR NZrl SYMO ЛИР IF NOT DONE 
DE M 103t КЕТ ;RETURN 
“son .DEPO1 1431 .8Үй1: CALI. FETCH БЕТ SYMBOL NUMBER 
AE C 2; 1032 AND 01111111E МАЕК HIGH ЕТІ 
jäl? &t 1032 Lh» Lr ПАЧЕ OFFSET 
СОЕ 2.00 1024 LI? Hs "CLEAR. POIRIER 
пг LEAN 117.48 SLA L ;SHIFY OVER 
ее Chi, 1036 КІ. H Ч THREE BITE 
259 ұлы 1037 "мл LL Н TO FROFER! Y 
OREL CET 1038 кі H СОМЕ 
РА!) (aps 1139 SLA L, 1 ІНЕ 
LAF | ШІ 1040 KL H Е OFF GE | 
1,41 Qni 1041 LD ВС. ЗҮМТАР. >FOINT ТО SYMTAB 
ТЕЛЕ? 0% 1042 ADD  HL;EC ;^DD БАКЕ ADDRESS 
037,9 0608 1044 d В,С РСТ ЕСІМІ 
ПЕД! PONAS 1044 CALL СЕТЕК НЕ DATA 
К) (ч | 1045 RLT FRETURN 
1046032: 
0457 MOM xxEXEXxxXXXXXExxaxxcXkER«cxxcygxxxxcxxxXcxksmkXxXXS«xXe 
10483 3} 
1044S ^ MOY MOYLES CHE CUREENY XY FOSZIT1O0N. (HL XY PoSlIilloH 
Lusu fa: PE UPDATED BY ABSOLUTE OR RELATIVE OF Tee TL, 
Cr] ; THD БҮ LONG OR SHORT OFFSETS. THC FOJNI MAY ©К МАТ 
1057? ; HAT B! TL UMINAIED ІМ EITHER THE PRIMARY Өк SECONDARY 
JOGA : COLOR. МО ГЕСТ GETERMINES HL NEW ZY LOCATION 
pins | FY ADDING OFFSEIS IF THEY ARE RELATIVE, AR) M; 
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Listing 1 continued: 


Q AFE 
USFC 
EFF 
4442 
ТЕЛІМ 
2408 
n4 DE 
ТІЗЕ 
плі 
Dri; 
r 1 

Dale 
41/7 
141- 
071E 
041b 
ue if 
1421 
0235 
W425 
еу 
rab 
002% 
ТЕСУ 
А su 
DASE 
04 I 
4. 
(12, 54, 
ҮШТІ» 
4 f. 
uua 5 
(4 xw 
04 АР. 
NAID 
04417 
ار‎ 
eh x 


АҒ 
DD7EU05 
DD7744 
БАО? 
DUS400 
DOSEDL 
CDEDU1 
CES 
RUZ 
CEDI 
ТТ 


. а" 
vl 


LUE XF 
IM RT 
CE SF 
CR SF 
МЕМ! 
“804 
CEGE 
ECHA% 
234 

7 

A: 

ЕФОҒ 
CELE 
280% 
ЕК? 
EDAG 
£64 


12x» 


ШЕК; 
UB 
СЕЗЕ 
ВАР 
‘7 
F1 


1055 
1058 
1057 
1058 
105% 
1040 
1041 
10452 
163 
1064 
1045 
10466 
10467 
11168 
1069 
1070 
1071 
ШУ 
1073 
11124 
1075 
1076 
1077 
10?8 
1077? 
10858 
1661 
1082 
{HSE 
10024 
if e5 
1085 
1087 
1088 
105% 
1090 
1095 
1099 
1094 
1074 
Ите 
11194 
1097 
1093 
1099 
1100 
1101 
1102 
120% 
1104 
1105 
1106 
1107 
1108 
110% 
1110 
1111 
1112 
111,4 
1114 
1115 
1116 
111; 
1118 


LOAD1N 


ча “4 ча 


тая 


CALLS 


ча ча 


CALLED 


REGIST 


д Ча. od мә wa “Sd 99 og om 


1/0 


STRUCI 


++ “4 wa чё we чї ағ чч ча. ч “ 


том: 


MOYO 


8091: 


Моча: 


б МЕМ FOSITIONS, 
THE FOINT WILL. 
COLOR 15 INSERTED 


БҮ 


ERS 


URES 


ЈК 
PUSH 
SAL 
"al. 
SKL 
SRL 
ет 


ЈК 
PUSH 
SRL 
SRL 
SRL 
SRL 
Ld 
For 


E k 


CASE 


FETCH 


FUT 


PRIMA 


Е. 
IX 
NONE 


GORG 
GDR 1 
QUR 
GORS 
GDR i 
REF 


IL LUumINA&ICP., 
THAT PIXEL. 


МОМ NEXT CHECKS TO SEE IF 
I" ‘O. INE PROFER 


(INDIRECTLY? 


{URIMITIYE OF CODE, TEMPORARY) 
(CASE) 

CO ERnFORARY) 

(TEMPORARY X) 

(TEMPORARY Y?) 

( INDEX) 


(X) 

CY) 

(FRIMARY COLOR) 
(SECONDARY COLOR) 
(VECTOR MODE) 
(REFERENUE) 


Ch 

б. (IX ODRI) 
(1ІХЧКЕҒ;,2 
САЗЕ 
D,CIXSGDK(!) 
ErCIXFGDE12) 
ҒЕТЕН 

drt 

NZ.,MOUS 

qs 

NZ, MOV 

AF 

б 


(000011116 
ZÂ 
2,7091 
CP 


Ark 
Erf 
nou? 
АҒ 


SAVE A ГОРҮ OF а 
$ GET VECTOR MODE 
>БАМЕ REFERENCE 
DETERMINE CASE 
БЕТ X 
GET Y 
;GET DATA 
>ТЕЗТ IF LONG 
;JUmP TF LONG 
“ТЕСТ TF ABSOLUTE 
> JUMF ІР ABSOLUTE 
;S6UE A COPY OF A 
SHIFT OVER 
Ы FOUR BITS 
: TO МАСК ALL BUT 
; X OFFSET 
;[EST SIGN OF OFFSET 
ПАР ТЕ РОЗІТІУЕ 
; CLEAR SIGN 
NEGATE THE VALE 
заро THE OFFSET 10 X 
: SAVE THE NEW VALUE 
;KESTORE А 
мАЗҚ ALL BUY Y OFFSET 
;TEST SIGN OF OFFSET 
7. JUMF CF FOSITIUE 
; CLEAR SIGN 
;NEGATE THE VALUE 
FADD THE OFFSET ТО Y 
sS SAVE THE NEW VALUE 
;JUMF TO PROCESS POINT 
> ЗАУЕ A COPY OF A 
*SHIFT OVER 
} FOUR BITS 
; TO MASK ALL ELT 
H X OFFSET 
"ӨЛМЕ THE NEW VALLE, 
RESTORE А 

Listing 1 continued on page 330 
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Listing 1 continued: 


[17 43 
кі rt 
144% 
04493 
IERTE 
440 
144% 
11450 
uti 
134 3^ 
(14 Soha 
13456 
tv 
438 
Uum ok 
JAF 
045461 
44 2 
E АЕ 
0465 
пл d, à 
242% 
EE TY 
ТАР; 
сағы 
TE 
rls fe, 
0475 
(14 7£ 
NAA 
470 
Ж 
ШІЛ 


nid, 


LI“ HG 


ЖА; 
MT 
lay? 
CR 1 
219 
WEAF 
Ey 
(БЕ 
t DA4 
32 
HP 

! DEDIJ3 
E. 


27 


орай 
007501 


сий 
atu 
m 


00276002 


СЕ 4% 
2003 


DOZE С 


ко? 


CD?EUA 


CRAZ 


1,7% 
ЖЕСЕ 
E 
1122 
1123 
1124 
11297 
1126 
1127 
1128 
1129 
113 
ТТ.) 
132 
1133 
1134 
1145 
1136 
1147 
1138 
1439 
1140 
1141 
11%2 
1143 
1154 
114% 
1146 
1147 
1143 
1149 
1150 
1151 
1192 
1153 
1154 
1190 
11% 
1157 
1158 
11597 
1140 
1161 
1149 
1163 
І164 
1165 
1156 
1167 
1158 
116% 
i47 
ФЕР 
1372 
11/4 
1174 
1175 
1176 
12,7 
1123 
1375 
1180 
1181 
1182 
1183 
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AND - DOOOIIT1]E 


Lb Erf 

JR MEL 
MOLI BIT VE 

ІК Ne MOVE 

BLY 7.5 


AR 2. МОЧА 
КЕЗ й, А 


НЕ б 

NOU: ADD 4,0 
LD DA 
CALI. FETCH 
h11 Zh 
JR Z: MOV 
RES ),6 
NEG 

MOVE: ADD А.Е 
LD Erf 


Jk nov? 
nous: Lp 0-й 

CALL FETCH 

1.0 Erf 


МОМ: Lb (1X4 GDROO ,D 
LD (ТАРОВОКІ? L 
ELT (С 
JR М/.һ0У8 
RE] 


nouas: LD A, (IX GDR?) 
EIT 1*C 
JAK Zr faye 
LD fr ClX16DR383 
409%: Lb r1 
CALL Fut 


ча чаа 


RERAN xxxxxzxxxxxxzrzexu 


RCRAM DUMPS THE COLOR 


а SINGLE COLOR КАЙ ІС 
O A SINGLE ADDRESS ОҒ 


CALL S FETCH 
SENDAK 
SE HOEY 


CALLED EY РКІМАТ ( 


ча җа ча Әт ча ча ча Ч: чї ч4 ы ча ңа Ча җа ме чї че чя 


REGISTERS ё 

B. 

D 

Е 

Н 
; L. 
H ) Y 
H 
J 1/60 NONE 
> STRUCTURES CRO 
СК} 
? UR2 


KERAM: БІТ Orê 


ҰМАЕК ALL BUT Y ОҒҒБЕТ 
ЧАМІ. THE NEW VALUE 

; JUMP TO PROCESS КОНТ 
FTES! FOR ABSOLUTE 

; JUnP TF АЕ БО! UTE 
ТЕ5Т SIGN GF OFFSET 

+ ШИР IF FOSITIVE 

; CLEAR STGN 

;NEGATE (НЕ VALUE 

ФАО) IHE OFFSET 

BAVE THE МЕМ VALUE 
;GEI THE NEXT PATA 

; TEST SIGN OF OFFSET 

7 JUMP IF FOSITIUE 
FCLEAR SIGN 

PNEGATE THE VALUE 
FADO THE OFFSET 

Ро. THE NEW VALUE 

; JUMP TO PROCESS POINT 
>ЗАЧУЕ THE НЕМ VALUE 
?СЕТ THE NEXT DATA 
FSAVE THE NEW VALUE 
FUFDATE X 

FHPOATE Y 


TESIT ILLUMINATE 

; JUMF IF ILLUMINATE 
FRE TURN 

FLOQOAD PRIMARY COLOR 
TEST COLOR ТҮРІ 
МЕ IF PRIMARY 

LOAD SECONDARY COLOR 
FASSUME SUCCESS 

ІРИТ ІНЕ POINT 
RETURN 


AX xXXX3«XxXXXXXCxXcWxccxxcxxxxx 


RAMS. RORAM FIRST DETERMINEE 


I^ û SINGLE OR ALL COLOR RAMS ARE 10 BE DUMPED. IF 


16 BE DUMFED, THE ENTIRE КАЙ 
THAT RAM ІС DUMPED. OTHERWISE, 


ALL THREE COLOR RAMS ARE EITHER ENTIRELY GUMFED ОК 
A SINGLE ADDRESS OF ALL THREE ARE DUMPED. 


1NDINECTLY) 


ӨСЕТӨТІТІМЕ OF CODE) 
(COUNTER) 
CTEMFORARY } 
(TEMPORARY 7 
СЕСІНІРҒЕ) 

(ЕОІМТЕК) 

(INDEX) 


{COLOR RAM 0) 
(COLOR KAM 1) 
(COLOR КАЛ 2) 


; TEST SINGLE EIT 


Listing 1 continued: 


0487 
Шаа» 
[]) * 3t 
(17^ £D 
IEF 
0492 
0493 
ned 
425 
GAFA 
047U0 
DAGE 
пае 
ПАА] 
Ü4n^ 

СА фе 
G4A8 
DAR? 
ЕЗІЛЕ 
ағар 
# + E 
E S 
N4e3 
И ДЫ 
14439 
AES 
пына 
а* ВЕ 
HARF 
OAC] 
044 
САСА 
паса 
DACE 
0400 
(14 DA 
дара 
HAD’ 
ЕЕ; 
G4DA 
UDG 
0400 
O4DF 
пав 
Ust 4 
СЛЕ 
Ја ё 
"АЗ, 
O4EA 
ЕЛІК 


2021] 
FE #0 
zug? 
09630 
210010 
CDe80A 
29 
0610 

е SUC 
һу 
CR27 
éF 
2600 
11001С 
19 
среввйа 
CF 
FLIE 
2027 
LOE OU] 
ESUF 
6t 
2600 
11001C 
ic 

„р 

95 

! pz21fn00í 
Pine 
ҒрО?ЕПО 
С0%911ғ8 
Fh7L1rl 
C0?7105 
ҒО?Е2О 
CDFLUA 
Cu 
0601 
E40C 
СЕ? 
тау 
&Е 
2é00 
CDEBOL 
ЖАП; 


or 
7 . 


6F 
11003410 
19 
CDS3SGO0A 
Cs 


11834 
1185 
1184 
1187 
1189 
1187 
11911 
1191 
117?2 
1173 
1144 
1195 
1196 
11277 
1178 
11799 
1200 
1201 
1202 
1203 
1204 
L208 
1206 
1207 
1708 
120% 
1210 
1211 
1212 
12143 
1214 
1942 
1216 
121? 
1218 
1217 
122 

1221 
1222 
1723 
1224 
1429 
1226 
lue 
1228 
1299 
1230 
kapi 
1232 
25M 
1:234 
1.295 
1236 
1247 
1238 
12359 
1240 
1241 
зд 
1243 
Lead 
1245 
1246 
1247 


JR ёё, RCRAM2 
CF 01111101E 
JR NZ.RCRAMO 


LD B4B 
LD HL, CRO 
CALL SENDEK 
RET 
KCRAMD: LD Р:16 
КОСКАМІ: АМО 000471005 
А А 
SLA № 
LD ЖЕНЕ 
LD н,й 
LD DE, CRO 
ADD HE-DE 
LALL SENDEK 
RET 


КСКЕМ2: CF 


0111110ПЕ 
JR NZ,;RCRAM3 


CALL FETCH 
AND 00001111Р 
LD L: À 
Ln H-0 
LQ РЕ, СЕО 
ADD  HL,DE 
LD EL 
Lh D-H 
LD IY. 
ADD  IY,.DE 
LD А,.(ТҮ40) 
CALL SENDRY 
ір й. 1ч 16) 
CALL SENDBY 
LD А» CEY4+ 4?) 
ПАЦЬ SENDBY 
RET 

қскайзт LD Bri 
AND 000011006 
SLA а 
SLA А 
Lb LA 
LO H,O 
CALL FETCH 
AND 00001111Р 
ADD а, 
Lb lL, fî 
1.0 SE, CRO 
ADD HL, GE 
CALI, SENDBK 
КЕТ 


аяа чч 


a ‘ss ңа за Фф ча ча ча LI 


жа =a ще 


;JUMF IF SINGLE 

; TEST REFERENCE 

; JUMP TF NOT ALL 
БЕТ COUNT OF АБ 
FSET BASE ADDRESS 
; SEND THE DATA 

; RETURN 

СЕТ COUNT OF 16 
ЭМАВК OF CADE 
;SHIF1 OFFSET 
SHIFT OFFSET 
7SAVE OFFSET 
;CLEAR POINTER 

; SET BASE ADDRESS 
FADD BASE TO OFFSET 
ЕМО THE DATA 

; RETURN 

; TEST REFERENCE 
;JUMF IF NOT ALL 
:GET OFFSET 

FASK THE OFFSET 
SAVE OFFSET 
CLEAR FOINTER 
ІБЕТ BASE ADDRESS 
; ADD BASE TO OFFSET 
TEAVE THE ҒКОТЕТЕК 
ҰЗАМЕ ІНЕ POINTER 
CLEAR THE FOINTER 
SAVE INDEX 

GEI DATA 

; SEND THE DATA 
rGET DATA 


$ GEND THE Dafa 
;BET DATA 


SEND THE DATA 
FREQ URN 

: SET THE COUNT 
MASK OF CODE 
rSHIFT OFFSET 

; SHIF1 OFFSET 
ЗАМЕ QOFFSE! 

; CLEAR FOINTER 
„БЕТ OFFSET 

;mM^SK THE OFFSET 
FADD OFFSET 

> БАУЕ GFF SEI 

FET BASE ADDRESS 
ADO BASE TO OFFSET 
SENT Vik QATA 
RETURN 


RETH Esxrxxxxxxxxxxxxxxkxxxxx«xxxxxxxxxxxxxskExxXxxux.X 


REIN RETURNS 
CHECKS SPTR 
IF NOT; 
SOFF AND РТК 


CALLS NONE 
CALLEU БҮ FRIMAT 
REGISTERS A 

D 


FROM à GRAFHICS SUBROUTINE. 
TO SEE IF А SUBROUTINE IS IN РКОФОКІ SS. 
КЕЛИ SIMPLY RETURNS. 
FROM ОЗТАСК 


REIN FIRST 


IF 50, REIN ҒОР5 
AND RETURNS. 


(INDIRECTLY) 


(FRIMITIUE ОР 
(TEMPORARY? 


CODE) 
Listing 1 continued on page 332 
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Listing 1 continued: 


Аб т Е ( TEMPORARY? 
1347 у H ("OINTER») 
150 ! L (FOINTER2) 
1294  ; LX (INDEX) 
1252 3 
1753 : І/0 МОМЕ 
1254 ; 
i255 : STRUCTURES BPC (GRAPHICS STACK FOINTER?) 
1256 3} O35 TACK (GRAFHICS STACK) 
1297 7 SOF F (SUBROUTINE OFFSET} 
1258 ; ВЕТ (SUBROUTINE FOINTER?) 
1259 ; 
GAEE DDCEAO0SE 1260 КЕТМ: EIT 3:;(0(IX4SFPTR) ;IEST ӨРТКЕ 
DA 2 са 1269 КЕТ 2 >ЕТШЕМ IF ZERO 
ЕЛІК пр Ан 1262 DEC | V IXSGFC) ;UFPATE THE SIACK 
DAF 4 DDS 42 12268 L D E, CI X+GPC } >ҰҚОАПр СЕС 
Daty 4400 1264 LD 2,0 ҰГАЕАК POINTER 
баю PAFO 1269 LD HL-GSTACK ЗЕТ INDEX TO GSTALK 
И 1434 B7 126f OR A SCLEAR THE CARRY 
O4FF Ер52 1267 SBC HL-DE ;SUBTRACT OFFSET 
Dies 7t. 1265 LD Ar CHE РОР SOFF 
05302 DOF? 126% LD CIX+SOFF),A TRETURN ЗОРЕ 
Qui ЖЗ 1270 INC HL ;UPDATE THE РО]МТЕК 
0504 7t 1271 LO Ar СНІ.) JPOP 8РТК 
unu? GD775UÜ0 aa iD CIX4S3 5S íPTRO,6 ; RETURN SFTK 
noun DD335452 1273 DEC CLX*bFE> ;DECREMENT OFFSET 
сар cy 1274 KET RETURN 
1275 2 
1276  КРІХ ZzzxxzxxcxxxxxacxcuxXxxdxecxexxqXxxkccxxXxxxqXxckxxxxcxxxecm 
1277 2 
1278 : КРІХ READS FIXEL DATA ACCORDING TO THE GIVEN 
1229 7 REFERENCE. ЕРІХ CAN DUAF EITHER FULL FRAME; ONE 
12580 | FIXEL AT XY, OR АМ ENTIRE VIEWPORT. RFIX FIRST CHECKS 
1281 : TO SEE IF ONLY A SINGLE POINT ІЗ TO Bk DUMPED. IF 50, 
12802 3 KFIX DUMES THE POINT Al ЖҮ. OTHERWISE, KFIX SETS А 
1283 FLAG IF FULL FRAME IS SET. X AND Y ARE CLEARED; AND 
] 284 > EPIX FROCEDES FROM THE ORIGIN TO THE MAXIMUM x AND Y 
1285 ; VALUES, LEFT ТО RIGHT, BOTTOM TO TOF. ТЕ FULL FRAME 
1786 f IS SET, ALL PIXELS ARE DUMPED. OTHERWISE, THE 
1237 F} CASE AND CLIFFPING SUCCESS ARE CHECKED. IF THE PIXEL 
12656 7 IS VISIELE, THE РІХЕ 15 BUMPED. REIX COMPLETES 
1289 |; WHEN X AND Y HAVE RECYCLED TO THE ORIGIN. 
1290 М 
1791 > FALLS SENDEY 
)292 } CASE 
1202 7; CLIP 
1294 Сс FEEK 
12959 1 
127974 0: CALLED LY FR LSM | (INDIRECTLY? 
12203: 
гв ; REGISTERS ñ (FRInITXUE OF CODE > 
1599  ; Б, (CASE) 
1200  ; Г (CL IF SUCCESS) 
13111 n (FULL FRANE FLAG) 
1302  ; Ix (INDEX) 
1405 ; 
1304 ; 1/0 NONE 
1305 ) 
2406 ; STRUCTURES GDR (X) 
1307  ; GDR1 (ү? 
1308 ; EEF (REFERENCE) 
1309 : 
OE 1600 1510 КРІХ: LD ÛD, û FCLEAK FULL FRAME FLAG 
nraio E SUF 13514 AND 00001111Р ҰМАӨК OF CODE 
051: DD77443 1312 LD (IX4+KREF 74 ҰБАУЕ KEP ERENCE 


332 
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Listing 1 continued: 


9518 
0%51% 
0511 
Gut 

0521 
Diza 


0322» 


05.2 £ 
052P 
HIE 
SAE 
UU 
353 
(27 
USSR 
и | 
Тегін 
05457 

744 
ТИ 
53^ 
ÜS 4C 
0941" 
(1551 
0354 
Coad 


0557 
OS? 
ROTE 
(ast 
nob 
03 $0 
441 


пала 


DDCBHBAS33E 
DDCEZSSE 
LE 

2 OOF 
CRS? 
2E07 
PDAIR 
CH? CA 
C? 

1501 
13903 
CbAagg? 
00350000 
05610100 
пра 
СА 

MP RE 
(BAL 
#806 
COA406 
Covi A 
004400 
PDEA 
002401] 
YOES 

CY 


t AUF 
ét 
МЛІН 
13:21110) 
Et 

?Е 
CDv1085 


E 


1413 
1314 
1515 
1314 
1317 
1318 
1319 
1420 
1321 
1322 
1.524 
1324 
1325 
1:526 
15027 
] 328 
1329 
1320 
1331 
1342 
1333 
] 434 
1338 
13356 
1337 
1336 
1339 
1440 
1341 
1442 
1343 
1444 
1345 
1346 
13547 
]34t 
1349 
1350 
1351 


1352 


KFIXO: 


RFIXi: 
RPIX2: 


RPIX3: 


RPIXA: 


RPIX5: 


ма "e ча ча 


ча ча ға ч44 ча 5 мә мя ма ча Y “St 44 ча та ҸҸ 


rt 


RRE Ci 


RRE G 


DISFLAY REGISTER. 


SRL CEX+KEF) 
SRL — CIX*REF?) 
RIT 3r 

JR 2.КРІХІ 
RIT 2,а 

JR 2.КҒІХСО 
CALL PEEK 
CALL SENDEY 
RET 

LO Del 

JR RPIX2 
CALL CASE 


Lo (OIXtGDRO2;0 
LD CIX+G6DK1),0 


PIT 0,0 

JR М2. КЕХА 
CALL CLI 

BIT 0.0 

JR ZrRPIXS 
CALL PEER 
CALL SENDEY 
INC (IX+GDRO) 


JR NZ»:KRPIXS 
(1Х%60К1) 
JR М2, КЕІХ.3 


?SHIFT REFERENCE 

: SHIFT REFERENCE 
РТЕБТ REFERENCE 
;JUMF IF VF REFERENCE 
;TEST REFERENCE 
:JUMF IP FULL FRAME 
?GET DATA 

* SEND THE DATA 

; RETURN 

FSET FULL FRAME FLAG 
JUME 

3 DETERMINE CASE 
;LLEAR X 

CLEAR Y 

ТЕТ D 

JUME ТЕ FULL FRAME 
;TEST FOR CLIP 
;IEST SUCCESS 

;JUmP IF СІТРРЕО 
FREAD THE DATA 
SEND THE DATA 
PIHCKREMENT X 

;JUmi* IF NOT ZERO 

; INCREMENT Y 

ҰШЫР IF МОТ ZERO 

; RETURN 


BREXHRARAERARARATALAAKAAKAALRERAARAKAS EBA RARERTAAAR FR ALA AF 


VALUE 
RREG 


RETURNS ThE 


NUMBER, THEN RETURNS 
CALLS SENDEY 
CALLED EY FRIMAT 
REGISTERS А 

D 

E 

H 

3 
1/0 NONE 
ӨТЛЕШ TURES GDR 


ККЕС: 


ча ы ча ча ча ча “4 


REUE 


REUB DURES 
IDENTIFTES THE SUBROUTINE 
START ADDRESS VIA SLINK. 
SUBROUTINE LENGTH. 
DATA. 


CALLS 


AND QGOOOILILE 
L.D REI 
LU H 0 


LD DE r SIKUCT NOR 


ADD HL» DE 
L.D fir (HL) 
CALL SENDEY 
RET 


SENDEK 


А SUBROUTINE TO THE HOST. 


"SUR CALLS SENDPK TO DUMP 


OF THE DESIGNATED GRAFHICS 
FIRST DETERMINES THE REGISTER 


THE VALUE VIA SENDEY. 


(INDIRECTLY) 


(ЕКІМІТІУЕ ОР CODE) 
(TEMFORARY? 
CTEMPORARY > 
(POINTER) 

(POYNTER) 


(GRAPHICS DISFLAY REGISTERS) 


МАСК OFF OF CODE 
;LOAD OFFSET 
ІСІЕЕАК FOINTER 

; SEI BASE ADDRESS 
А00 OFFSET 

СЕТ THE REGISTER 
?БЕМО THE DATA 
FRE TURN 


RSUB FIRST 
NUMBER AND DETERMINES THE 
SLONG ENTRIES DETERMINE THE 

THE 


Listing 1 continued on page 334 
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Listing 1 continued: 


Bub 
0567 
TRTA J 
DSSA 
TRT 
Uo 70 
(15 ZZ 
0575 
ЕНЕДІ 
men 
ағ 
78,20 
"ыс 
088,5 


0587 
0599 
Sr; 
058Е 
Ooo 
05971 
(89 
0276 
сое 
099А 


ЕСЕ 

ЗЕ 

1600 
СВ2>24 
Fp219010 
FD19 

[ D&EOT 
ЕП5601 
ЕРРІКПІО 
CRSP 

Е В 

FO4 4601) 
Ak ПА 
C? 


CEA? 
201E 
CDEDOI 


2600 
010014 
ES 
CE'14 
GEAR 


13/8 
1379 
1380 
1381 
1382 
1382 
1384 
138% 
1384 
1387 
1388 
1369 
1490 
1371 
рат? 
L373 
1494 
1395 
13946 
] 2397 
1598 
1399 
1400 
1401 
1402 
3&3 
1404 
140% 
1406 
1407 
1408 
140% 
1410 
1411 
1412 
1413 
1414 
1418 
1514 
1517 
1418 
1419 
1420 
1421 
1422 
1423 
1424 
142") 
1424 
1427 
14233 
149 
1830 
1431 
1432 
1433 
1444 
14455 
1426 
1427 
1438 
143% 
1440 
1441 
1442 
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мя 


; CALLED EY FRIMAT (INDIRECTLY?) 
Н 
; REGISTERS а (FRIMITIUE OF CODE) 
7 р, ( COUNT) 
; D (CFOINTER?) 
М Е СРОТМТЕК) 
H Н (FOINTER) 
ы L (FOINTER?) 
; 1x (INDEX?) 
М ІҮ ( INDEX) 
; үй NONE 
> STRUCTURES SLINK (SUBROUTINE LINKAGE?) 
ы SLONG (SUBROUTINE LENGTH? 
КЕШЕ: AND (0001211Е ;CLEAR ОР CODE 
LD EA ; SAVE OFFSET 
ID n. СЕДЕ POINTER 
“LA E "SHIFT THE OFFSET 
LD IY,STRUCTA4SL INK СЕТ LINKAGE 
ADD LY > DE. 7ADB OFFSET 
LD Ш, 1740) ;GET LOW BYTE OF START 
MP Hy (L¥+#1) СЕТ HIGH BYTE OF START 
ір 1Y; STRUCT4SLONG ;GET LENGTH 
SRL E SHIFT THE OFFSET 
ADD IY.bE 7ADD OFFSET 
L.D В„([Ү+!)) РЕТ LENGTH 
CALL SENDEK ;SEND THE DATA 
RET ; RETURN 
‚+ KEY XzZxerüsxexrxuxxxxxxszexxx-«xxxxgxxxxxxecxcxxxxxxxxxxxu 
> REY" DUMPS à SINGLE OR THE ENTIRE SET OF SYMBOLS. 
; KSYM FIRST DETERMINES ІІ А SINGLE SYMBOL IS TO BE 
; DUMPED. ІР SO, THE 8 GBYTES DEFINING THE SYMEGL АКЕ 
+ FOUND AND PUMPED. OTHERWISE, THE ENTIRE SET ОҒ 
; SYMBOLS 15 DUMPED. 
е CALLS FETEH 
F SENDER 
; CALLED EY ГК1ЛАТ CINDIRECILY?) 
у REGISTERS ñ ӨРКІМІЗЛ2МЕ ОР CODE) 
; P (COINT? 
; С (TEMPORARY > 
H «ЕОТМТЕЕ) 
i |. (POINTER) 
; T/0 NONE 
+ STTRUCTURES SYMTAE (БҮМЕО TRELE ? 
Ра 
КБҮЙ: RIT Or ft ; TEST FOR ALL 
.JR М2. КОТО ; JUMP IF ALL 
CALL FETCH "СЕТ ADDEESS 
AND  01111111P MASK THE MSB 
LD L: À ; SAVE OFFSET 
LD H-O ;LLEAR РОІМТЕК 
LD EC:SYMTRE SFOINT ТО START 
SLA hL :SHIFT OFFSET 
KL H М THREE 
SLA L ? BITS TO 


Listing 1 continued: 


пы “С 
059Е 
ОС 
05442 
0S AS 
5^5 
EET 
OSA? 
ІЛЕ 
SAL 
(n EJ 
ok 
np? 
OSBA 


HITE 
HSB 
GEV EE 
nec 
TINI, 
0507 
FIM 
QU 
песе 
15131 
DLRA 
OSD | 
НІ 
0804: 


CE 14 
СВ2% 
CE 1 4, 
19 
0408 
СОЗВОА 
Cy 
21011,4 
Uu ett 
COSBOA 
CDegO0A 
LUV GEA 
СОЕ ЕЕ (ПА 
с? 


E ¢4 OF 

ó 7 
ЕРДЕН 
DD7/45 
CDAauo? 
OEOQ1 
00 550+ 
D57E00 
0408 
УАП 
023402 
DO /EDO 
C4065 
007700 


1443 
1444 
1445 
1446 
1447 
1448 
144% 
1830 
1481 
1432 
1453 
1454 
14555 
14354 
1457 
1^8 
1459 
1460 
1461 
1462 
1463 
14%4 
1465 
1444 
1447 
14%8 
144? 
14,70 
1421 
1472 
1473 
1474 
1478 
1476 
1477 
1476 
1479 
L460 
1481 
1462 
1433 
1484 
1485 
1466 
14897 
EN HS 
1459 
1490 
1491 
1492 
16%3 
1494 
1495 
1494 
14977 
1498 
1497 
1500 
1801 
1502 
Оз 
1504 
150% 


1504 


KL H 
SLA L 
KL H 
ADD HLrEb 
LD 7B 
CALL ЗЕМРЕК 
КЕТ 

KSYMO: LD HL ,SYMTAB 
LD BU 
CALL SENDEK 
CALL SENDEK 
CALL SENDEK 
CALL SENDEK 
КЕТ 


А 


чя ча мі ur чч 


CURRENT XY FOSITION. 
NUMBER OF SYMBOLS, 
FOLNTIND 
FOINTS 
ENTRIES ARE 
WHICH DEFINES 


ча ми ңа Wa 


әл чу ча 


CALLS FETCH 
š CASE 
- РОТ 
ғ 
3 CALLED EY FRIMAT 
T 
> REGISTERS б 
; B 
; C 
; [) 
Ы E 
ў H 
; L 
; Іх 
н Үү 
> I/O МОМЕ 
+ STRUCTURES СОКО 
H GORI 
; GDR? 
; SPRI 
Ч GORT 
F ЗҮМТАР. 
СҮМ: AND — unco1111E 


і. НА 
LÛ B.CIXAIGDRS) 
LP (IX REF 


CALL CASE 
| D Cri 
DEC — (C IX4GDR1) 


LD A, ¢€IX+GDR0) 
Sup £ 

LD ( IX GORU? 7A 
(1Х46рК1) 
Ln A,CIXTGDRODÓ 
Arf 

Lb CIXtl5DRODO +A 


СҮМО: 


ТО THE АРҒКОРКТАТЕ 
TO THE LOWER LEFT CORNER 
FETCHED FOR 
THE SYMBOL. 


; PROFERL Y 

2 COMPUTE THE 

; OFFSET 

;ADD BASE ADDRESS 
:;LOAD COUNT 

;SEND THE РАТА 

; RETURN 

;FOINT TO START 
БЕТ COUNT OF 7265 
РЗЕМ) 256 BYTES 
SEND 256 BYTES 
SEND 256 BYTES 
;SEND 254 EYTES 

; RETURN 


OP RE ERS LT PERS зі аза сй Кс Се үс Еф RSE RE 


SYM DISPLAYS ^h STRING OF SYMBOLS STARTING АТ THE 
SYM FIRST DETERMINES THE 
THEN READS IN THE SYMBOL CODE 
SYATAB ENTRY. XY 


OF THE SYMBOL. SYmlAE 


DISPLAY OF THE 8 X 8 MATRIX 


(INDIRECTLY? 


СЕКІМТТІУЕ ОР 


(CASE) 


CODE, TEMFORARY?) 


(SUCCESS) 
(ROW COUNT > 
(COLUMN COUNT) 


(CHARACTER 


COUNT > 


(TEMPORARY > 


(INDEX) 
C NDE X) 


X) 
(Y? 


(FRIMARY COLOR) 
(SECONDARY COLOR) 


(VECTOR 
(SYMBOL, 


MODE ? 
TABLE 3 


МАСК THE OF CODE 
SAYE THE COUNT 
;GET THE VECTOR MODE 
; SAVE THE REFERENCE 
F DETERMINE THE CASE 
FASSUME А SUCCESS 
Раск UF ONE SPACE 
>ПЕТ X 
з МОЧЕ BACK S 
;SAVt X 
; MOVE UF ONE 
rGET X 
МОЧЕ AHEAD 8 
>ЗАУЕ X 

Listing 1 continued on page 336 
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Listing 1 continued: 


умыр 
n5tn 
П 2 
USE 5 
OE А 
USE / 
OBES 
Woe! 
LI GEF 
OSF 1 
ES 
"Р 4 
OSF é 
oor 
Gok f 
NSFC 
n ft. 
0600 
ТҮЛЕГІ 
606 
Ое Сё 
о ПР. 
ОСС, 
060Е 
0610 
061, 
0614 
041/ 
161% 
181Б 
ULICE 
0610 
GEIF 
1421 
0624 
1626 
162% 
062U 
MAE 
USAF 
LEA REI 
0432 
Ud 54 
0633 
04345 
HEJA 
Od Sb 
265. 
0441 
0644 


?С 
FEQO 
GE 

ЖӘ 

DO AEC] 
2607 
bD7701 
UDEDUI 
УА: 
Е 
1400 
CE 3 
CE12 
EZS 
СБ12 
свод 
CHA? 
FD210014 
FOIS 
1508 
002400 
ДЕ 

ЕЕ 00 
2800604 
DD 3st 
15 
ЕрО?ЕЦНО 
PDS 
1E08 
ФЕ 

?Е 
FEOO 
2000 
DD7EOD0 
HEDE 
DD77U0 
0025501 


1804 


СО/ЕПА 
003400 
1504 


1907 
1508 
1509 
1510 
1911 
1512 
1513 
1514 
1543 
151% 
19517 
1518 
1517 
1520 
1521 
1542 
1523 
1524 
1525 
1524 
1827 
1528 
1527 
1530 
1531 
15s 
TS 48 
1534 
1235 
1534 
1947 
1538 
а 
1340 
1541 
1542 
1543 
i544 
1545 
1544 
15947 
125438 
1549 
1991) 
ЕТІ! 
1532 
D red 
1594 
1555 
1556 
1557 
159g 


Ут 


1561 
1562 
1563 
1564 
1565 
1366 
1567 
1366 
1569 
1570 
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БҮЙІ: 


SYM: 


м. ча. ча 


ча ча. ча we мч 


МЕС 


ENDFOINTS. 


LO A-H 
CF ü 
КЕТ 2 
DEC Н 


LD A CIXA3BDKR1) 
ADD А,7 

LD CIX4GDR1).6 
CALL FETCH 

АМ) 01111111E 


LD Erê 

LD D. 

SLA E 

KL D 

SLA E 

КІ. D 

SLA E 

KL D 

1p ІҮ,ЗҮМТАР. 
ADD ІҮ.ІМ 

LD 0,13 

INC | (JX*GDKO»? 
L.H) Art) 

CI (i 


JR Z;SYM0 
DEC | CIX4GDRQ) 
DEC D 

LD А, (1Ү40) 


INC ТҮ 
LD hr 
I.D Ln 
LD Are 
Cr 0 


JR NZ,SYMS 

LD A; ІХ: bDDRU } 
SUE E 

LÛ {IXFODRrA 
DEC (1Х+СОК1) 


JR SYM1 

LÛ f s L. 

DEC Е 

SLA n 

AR СТМ 

Lo Lf 

LD Ar (IX+GDORZ) 
JR SYA 

LD (,А 

ШЕ й, < IX1GLR?? 
CALL FUT 


INC (IX4GDRO) 
JR SYM2 


QYRKEKLA KAAS KARA УЖЫ; 


TO A SPECIFIED ENDPOINT. 
REFERENCE OF THE VECTOR, 
THE ENDFOINTS 
RELATIVE, SHORT, OR LONG, 


7GET CHARACTER COUNT 
COMPARE WITH ZERO 
FRETURN IF ZERO 
ІПЕСКЕМЕМТ COUNT 
СЕТ Y 
FADD 7 
;RKESTORE Y 
БЕТ CHARAUYER CODE 
;MASK THE HIGH БІТ 
РБАЧЕ CODE 
Л ЕКЕ FOJNTEK 
;SHIFT PY 
; YHREL 
H BITS ТО 

FROFERLY 
1 COMPUTE AN 
H OFFSET 
;LOAD THE BASE ADDRESS 
FADD THE QFE SET 
;LOAD THE ROW COUNT 
ШРЕОЕТЕ X 
ҒЗЕТ ГНЕ COUNT 
;COMARE WITH ZERO 
: Jum? IF ZERO 
;KESTORE THE FOSITI UN 
FOTHERWISE DECREMENT 
СЕТ СНАКАСТЕЕ MASK 
FFOINT ТО NEXT MASK 
:; SET COLUMN COUNT 
; SAVE ІНЕ MASK 
:GET THE COLUMN COUNT 
FCOMFPARE ИТИ ZERO 
;JUMP ІР NON 7LKO 
КОЕТ X 
SDECKEMENT EY Ë 
FRESTORE X 
tbECREMENT Y 
:JUMF TO S5Ynmi 
:KEEYORE MASE 
ЗОЕСКЕЙЕ НІ COLUMN COUNT 
РЕНІРҒІ 10 CARRY 
;JUMP IF CARRY 
; SAVE MASE 
7LOAD SECONDARY COLOR 
ЛІМГЕ AROUND 
ІЗАМЕ MASK 
;LOAD FRIMARY COLOR 
РОТ THE РОТМТ 
; INCREMENT X 
; Jum" BACK 


стола аа а 


МЕС FIRST DETERMINES THE 
THEN DETERMINES THE NEW 

MAY РЕ COMPUTED ABSOLUTE, 
AFTER THE ENDFOIN1S ARE 


THE VECTOR COLOR IS DETERMINED. FLOTTING THEN 


SET, 
; BEGINS, 
; PLOTTING STOPS 
$ CALLS FETCH 
Н CASE 


USING A SCAN LINE CONVERSION ALGORITHM. 
WHEN THE ENDPOINTS ARE REACHED. 


Listing 1 continued: 


a6. 
ED 
a6 ^ft 
146 4D 
nest 
n5, 

2 
Пеөзч 
б^ 
dés 
06-ГЕ 
GAF 
b nga 1 
152% 
! 146451 
642 
нау 
1646 
Оё 0 
ёёг 
0670 
0571 
(Ib 
04/4 
ü67 6 
0678 
Dé. 7 + 
067 
ТАУАР 
167Е 
aen 
0851 
ILES 
(0585 
0667 
nage 
СВА 
0223р, 
USED 
158E. 


AF 


DDZt)" 
DD774 
DPS) 
DESE O1 
tp DG} 


Cho? 
21136 
CES 3 
2022 
СЕЗГ 
CE ZT 
iG 
ERPF 
СЕЗЕ 
ей 
I Bi 
LED 44 
82 
Si 
ЖАШ 
CP SI 
CUG 
CEPE 
ELSA 
33 
ӘР 
1832 
boa 
LEIF 
[ESE 
CB 3F 
LE ST 
27 
Ж. 
ЕФЙЕ 
ur 
1322 


1571 
1579 
1573 
1574 
1579 
1526 
1377 
19/8 
19/5 
1580 
1581 
15532 
Pons 
15: 
1593 
1586 
1587 
19588 
1547 
1590 
1371 
1592 
1593 
199, 
toya 
15:96 
1597 
15956 
179 
1400 
1504 
ШЕЛІ, 
1603 
1404 
1808 
1404 
1407 
L408 
1409 
1.09 0 
14941 
1412 
1613 
1414 
16135 
1616 
1617 
1256 
1619 
1420 
1621 
1427 
162: 
1624 
1625 
142% 
1627 
1928 
1629 
1630 
16.31 
1437 
1833 
1434 
14635 


ч "ч ча чї ча чт ча чя мыл 54 


? 
- 
F 
T 
Іі те 
т 
? 
T 


SIRUCTURES 


VECO: 


VECI: 


МЕСІ: 


CALLED EY 


REGISTERS 


Lp 
LD 
LD 
0 
б 
VIN 
Fj 1 
AR 
PTI 
AR 
FUSH 


РОР 
AND 
BIT 


FLOT 


PRIMA 


1; 
E 
C 


GPRS 
GDR 
М 

MN 
3X 
SY 


Cy fi 


As (IX+tGDRS ) 
CIX4KLE DA 
N,€{X+G6DRO) 
F,€1X4GDR1) 


КЕ ТАН 
jet 

іе uou tu 
Jk 

HZ VERZ 
nt 

А 

ft 

А 

1.5 

Z VECU 
ف‎ 


ПИПОІЛІЗБ 
3.6 

2. МЕСІ 
irn 


fr. 
Es À 
VEU? 
AF 


DA 

nl 
00010151112 
E, 

VEU? 


CINDIRECILY) 


CPRIMITIVE OF CODE, TEMPORARY) 
(CASE? 

ССОПЧТЕК) 

(ABSOLUTE DELTA x? 

(AESOLUTE DELIA Y) 

(X INCREMENT > 

(Y INCREMENT? 

INDEM) 


(X) 

(Ү› 

(PRIMARY COLOR) 
(SECONDARY СО) OR) 
(VECTOR MODE > 
(VECTOR VARIABLE? 
(VECTOR VARIABLE) 
(VELIGR VARIABLE? 
(VECTOR VARIABLE?) 


SAVE THE FLAGS 

BET THE VECTOR MODE 
SAVE THE SEPEME WUE 
GET CURRENT X 

GG. rdiet iti 

121 DATA 

TEST рок LONG 
JUNF ТЕ LONG 

ТЕСТ FOR ABSOLUTE 
; JUMP IF ABSOLUTE 
SAVE РАТ 

УӘНІРІТ OVER 

F FOUR PLACES 

; TO MASK АШМ. Bl) 
; x OFS) 

P1t5T SIGN 

глаяр JF POSLIIVE 
CLEAR SIGN 

; NEGATE 

ADD THE OFFSET 

; SAVE NEW X 
;RESTORE А 

МАСК ALL BUT Y OFFSET 
TEST SIGN 

:;JUMF JF РӘЗІТІУІ 
;CLEAR SIGN BIT 

; NEGATE 

;ADD OFFSET 

TSAVE МЕУ VALUE 

; JUME 

ОЛУЈЕ A 

: SHIFT OVER 

FOUR PLACES 

TO MASK ALL BU) 
X VALVE 

;SET NEW VALUE 
RESTORE А 

;M^SK ALL BUT у АЦ 
ЗЕТ NEU VALUE 
МЕ 


тд an мє м4 чч чч ыч 


“а чч ма 
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Listing 1 continued: 


лей 
0677 
0694 
0496 
(1490 
0694 
ТАУЫ 
05976 
CAFE 
16241 
ULAS 
Udéas 
O4AY 
USA? 
ШӨЗГІ 
ПАР 
САО 
П5АЕ 
QO6EBR1 
0482 
Unt 
Паб ё 
ИРА 
Ié E 
USEE 
04801 
HETA 
USNA 
USCS 
260% 
Mace 
ТАРУ 
ACD 
песе 
п {рг 
6035 
0407 
12507? 
КЕЛМЕ 
GEDE. 
СЕС 
El 
ET.A 2 
UGES 
ШК 
UGES 
USEN 
DAEB 
Uaf n 
0570 
O4F 4 
Пё 
üeF & 
ПЕР 
D6FD 
GAFE 
О&ЕЕ 
1700 
Q702 
ТҮЛІК 
07 OS 
ПІ 711% 
DZUS 
O7 ue 
OY OE 


ІР 
2019 
CEE 
301604 
СБЕР 
<р44 
E 

a 
CBOEOQ! 
EE AF 
404 
LEF 
ED44 

re 

ut 
1805 
b" 
CDEDO1 
е 
849 
2005 
DD 7EQ2 
1603 
DOZEUS 
bb7749 
DEVO 
Еш 

М 

ёй 
24600 

п Ай 
015020 
n 
сраз 
РАЮ СЕ 
0015701 
1506 
023 А?ҒҒ 
70 
ED44 
OF 

es 

^u 
2600 
LAE U1 
04012 
^F 
ED42 

t &F 606 
00354801 
18068 
DDi6^48rF 
РАР; 


DD 7355 
DD7246 


14364 
1637 
1436 
1639 
1640 
1541. 
1642 
1543 
1644 
1645 
1646 
1547 
1448 
14649 
1650 
1551 
1652 
1653 
1454 
1655 
L656 
1657 
16505 
1559 
1640 
1861 
1662 
1663 
1664 
1545 
1446 
1447 
14486 
1669 
1670 
1671 
1677 
1673 
1674 
1475 
1676 
1577 
1476 
1679 
14860 
1481 
148? 
1483 
1464 
1688 
14064 
1487 
1488 
1489 
1690 
1691 
16972 
1694 
1494 
1595 
1696 
14697 
1496 
1699 
j #00 


338 December 1980 © BYTE Publications Inc 


VECƏ: 


VEC: 


VECS: 


VEC: 


МЕГ/? 


VERS? 
VECS: 


МЕСІ1: 


МЕС13: 


RF 5 


2,С 
М/,ЧЕС& 
7:6 
ZrVEC% 
rê 


AD 
Df 
FETCH 
7:60 
Z МЕСЕ 
2,8 


Ark 

Е.А 

VEC? 

D.à 

FETCH 

Erf 

1.0 

NZ: VECS 

^, CIX+GDR2) 
МЕС” 

А, CIX+GDR3) 
Хасо оК), ё 
С, f) 

HL 

BC 

Lo Ù 

H: Û 

Cr (IX+GLRO) 
BO 

h 

НІ, 47 
М,ЧЕСІП 
(ІХ%5Х).1 
МЕСТ 
(ІХҒӘХ),-1 
Ast 


.. А 

Del. 

Қаз 

Hr () 

Cr CIXA4GOR1) 
B t) 

T 
HL «BC 

MAM, ЧЕСі 2 
(ІХЕЗҮ?,1 
МЕСІЗ 
(1Х%5Ү), 1 
AL 


LÊ 

Erk. 

LE 

HQ 

С. D 

RO 

ft 

HL r U 

т, VECI 4 
CIX+AM) +E 
(1Х4М4М). U 


; TEST FOR ABSOLUTE 
;JUMP IF 59 

; TEST SIGN 

;JUMP IF POSITIVE 
EILEAR SIGN 
>МЕСАТЕ 

FADO OFFSET 

rOAVE NEM VALUE 
СЕТ NEW VALUE 
TEST SIGN 

ҰШЫР ІР POSITIVE 
РЕАК SIGN 

; NEGATE 

FADO OFFSET 

; SAVE NEW VALUE 
ШЕР 

; SAVE NEW VALUE 
ІЗЕТ NEW VALUE 
SAVE NEW VALUE 
TEST COLOR 

РМР JF SECONDARY 
FLOAD PRIMARY COLOR 
>JUMNF AROUND 

ОА? SECONDARY UOI ОҚ 
FAVE THE COL OK 


zCLEAR THE COUNTER 


>САМЕ H AND L 

SAVE B AND С 

;GET X ENDEOXNT 

: CLEAR Н 

СЕТ X 

FULEAR Hn 

CLEAR CARRY 

; SUR TRACT 

; JUMP JF BORROW 
FSET SIGN OF X 1 

; JUNF AROUND 

;5ET SIGN OF X -1 
;GET THE DIFI ERENCE 
GET ABSOLUTE VALUE 
;KESTORE THE DIFFERENCE 
; SAVE DELTA X 

“БЕТ Y 

: CLEAR H 

ІБЕТ Y 

PELEAR B 

3 CLEAR THE CARRY 

; SUBTRACT 

МЕ IF EORKKOU 
:;LOAD*1 

; JUMP AROUND 

;LOAD -1 

;GET THE DIFFERENCE. 
;NEGATE THE DELTA 
;KESTORE THF DIFFERENCE 
; SAVE DELTA Y 
>RESTORE DELIA Y 

: CLEAR H 

СЕТ DELTA X 

СІЕАК В 

;CLEARK CARRY 
SUBTRACT 

TJUMF JF BORROW 
;LOAD Y 

;iLGAD X 


Listing 1 continued: 


n711 
0714 
FF 

ü/197 
ЖЕДЕ: 
ЖАЙ 
0/21 
AW Lot 
122593 
аф 
n2? 
C7 2A 
түдейе 
07268 
DF 
0730 
An ^34 
02 5 
0235 
(1, 56 
50035 
0739 
олар 
ауа 
7 SF. 
(ГУ 353 
0742 


11746 
ТЕТ 
пл 
rst 
ЛЕДА 
(751 
Du 
200и 
0256 
079v 
1/55 
O7 SE 
8 
07462 
е5.“ 
Hedy 
754 
ر‎ 
ау 
LAE 
074t- 
0771 
W772 
0:774 
0777 
fle vf 
7 7B 
077+ 
(17132 
0782 
01735 


п, G4 


1306 
boy vac 
Un 2.554 
Оору 4 u 
EKÎ 
Ons 7/44 
я 

tJ 
CDAUD 7 
ub?L4*9 
LS 

DU 

и> 
ЖЕЛТ; 
E1 

D1 

(T 
DDVE4S 
59 
oni 
ЕЎ 

ES 

CS 

DD E44 
74600 
Do bad 
0500 
(79 

DD 43 
ATA 
АЁ 
E42 
awe. 
DD75424, 
lt 

Fi 
DOSE48 
DD6é447 
181% 
OF 
15127 5 c 


о УЕ 4S 
BA 
2003 
005627 
ER 
203 
DDAEAES 
ООР?ЕОО 
£4 
002200 
DD7ECUI1 
3% 
DD7701 
n 
LESE 


1/01 
1702 
1703 
1704 
1705 
PUG 
1707 
1205 
1709 
1/10 
124,21 
171» 
1%%34 
1714 
1729 
1716 
1717 
17168 
ДУУ 
1720 
І”2І 
1723 
1/23 
1/24 
Irog 
1746 
1727 
ЖАШ 
1229 
1730 
1731 
1732 
I223 
1/34 
1735 
1734 
1737 
LYSE 
12359 
1740 
1241 
1747 
1743 
1744 
1745 
1746 
1747 
174€ 
1749 
i730 
1731 
1/52 
17954 
1754 
1/29 
1754 
1787 
i756 
1759 
1740 
1761 
1762 
1763 
1764 
1765 


JK МЕГІЗ ШАР AROUND 
UEUTA: LD ХУ ММ), D LOAD X 
LQ CIX+MND-E 110840 Y 
МЕСІ: LO 6, C1X4 mm») БЕТ fh 
SRL А ;DIVIDE BY 2 
ib CIX) Å ; SAVE 11 
POF ЕС FRESTURE 1 AND C 
ГОР HL >КЕСТОКЕ із AND L 
CALL CASE SOET THE CURRENT CASE 
VECUSAS LD Ar ІХ: COLOR) ;GET THE COLOR 
PUSH BL FOAYVE ЕС 
FUSH DE SAVE DE 
PUSH HL ; SAVE HL 
CALL PLOT РОТ THE FOJNI 
FOr HL >КЕЗТОКЕ HL 
POF DE FRESE IORE DE 
FOF BL >КЕЗТОӘКЕ BC 
Lp A, СХЗ ММ) СЕТ MA 
pt ы COMPARE МЕ 
JIR М2, МЕСІ ;.IiMP ІК МОТ SAME 
ҚЕТ $ RETURN 
VE C7: PUSH HL 156UE Н AND L 
PUSH BC ҰЗАУМЕ PB AND D 
Lb Lat Ix М) ;GET f 
NN H ;CLEAK Н 
LD Cs 0 ХУМ) СЕТ AN 
LD BD PÜLEAR R 
ADE BL: BC ;ADD M4mN 
Ы? ата лыр 7G) T ЮМ 
Жы, PEN ;CLEAR B 
XOR A FCLEAR CARRY 
CEC HEL, BC ;SUBTRACT 
JF Ms VELI JUNF IF MINUS 
LO ТХМ), SAVE М 
FOF BC FRESTORE В AND C 
БОР HL ;KESTORE H AND L 
LD L.OIXtST? БЕТ INC Y 
LD Н. (ІХж5х) УСЕТ INC X 
JR МЕСІ) ; JUMP 
МЕС16: AOD Н. ЕС FRES TORE M 
L D (ТЕМУ el. BAVE ft 
POR EC FRESTORE B AND C 
РОР HL "КЕБТОКЕ H AND L 
LD LO iCLEAR L 
1.0 ЕСІН CLEAR FOINTER 
Lo А» СХТ МИМ) з БЕТ ММ 
Gr » > СОМРАКЕ WITH DELTA X 
Jk NZ,VECLF ;JUMF IF NOT EQUAL 
LỌ Н,(ТХ+5Х%› ; SAVE VALUE 
МЕС1%9: СР Е COMPARE WITH DELIA Y 
JR NZ.UEC?(ÜO ИР TF NOT ЕКІНІШІ 
LD 1, C1X4 SY) 11 040 SY 
UEC2O0: LD ; CIX FGDRÜ СЕТ X 
ADD А,Н Аро INCRERMEN]I 
LO C(LX+GDR0),4 FRESTORE X 
LD A, C1X4 GOR1? ;GET Y 
ADD Arl. >АОО INCREMENT 
LD (1X3 GDR1)5&À ; RESTORE Y 
ING ТГ : INCREMENT COUNT 
JR МЕСІ16 : JUMF AROLIND 
> WAIT xxsxxxxxxxxxxcxx«xxxxxxmxxxxxmexixdexxwx«WXxaXxaXxx 
7 WATT ALLOWS SYNCHRONIZATION WITH THE FRANE КАЛЕ EY 
¢ WATTENG FOR А SFECIFIED NUMBER OF FRAMES. WAIT FIRST 
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Listing 1 continued: 


1766 7 GETS THE COUNT FROM EITHER THE FRIMITIVE ITSELF OR; 
1767 F IF THE EXTEND BIT 15 ON, FROM THE NEXT BYTE. GOR4 
1/66 3 (FRAME COUNT) IZ SET TO -COUNT AND WAIT THEN LOOFS 
1249 : UNTIL THE FRAME COUNT GOES TO ZERO. 
1770 ¢ 
1/21 ; CALLS FETCH 
1772 P 
1775 Ff CALLED EY FRIMAT (INDIRECTLY) 
1774 + 
1775 т КЕСІСЛЕКСО É CFRIMITIVE ОР CODE: TEMFORAEY ? 
17/6 ! IX (INDEX? 
1277 3} 
1778 р 1/0 NONE 
1279? + 
1780 ғ STEUCIURES БОКА (FRAME COUNT) 
1781 F 
СЕЕ СЕБЕ 262 WALT: BIT 3,й ; TEST EXTEND EJT 
070^ 2505 1/32 J Z:;WAITO ;JUMP IU! NOT SET 
Ірі CLE DO] 12784 CALL FETCH СЕТ COUNT 
ZOT 1802 17985 JR WAITI ;.MIMP AROUND 
1/91 к 50? 1/86 WAITO: AND 000001116 >MASK ALL BUT COUNT 
027942 EDA 1787 WAIT: NEG NEGATE COUNT 
ТРАЕ DD77U4 1788 (б ЛХ СОКА) 5А SEET FRAME COUNT 
0773 DD/EDA 1289 WAIT2: LR G;CIXt*BGDI A) FGET COUNT 
ÜFE FEUI 1/90 ЄР Ü “ТЕСТ FOR ZERO 
Алы 19 17/91 JR NZ,WALT? ;JUME IF NON ZERO 
AF GF 1/90 RET ; RETURN 
1795  ; 
1794 JXXXXKXXXXXU XXXXXXXXXXExXXXXxXxxxxuxuxxxc4xxcxxxXxxxx«a«x 
1795 FUTILITY SERVICE КГӨПТІМЕЗЕЗЕХЖЕЕЕЕ Ж ER ERE ЕКЕУ EM EM EE EES 
1/54 ХУА RRR AASRA A AAR AEN KAKA R KSA KA HKE KARAM SKK AR AK ERK RHAR AER 
TV, j 
уБ : CASL XXXxzXxxxxXxx4uXXExEXEkxXaxXX4EXxXXXXXXxXxXXxxxxxxu«y 
177? ; 
1600 7 CASE DETERMINES IOE CASE OF А REFERENCED VIEWFORT. 


1301 ° IF а VIEWPORT (5 NOT REFERENCED, CASE EXITS. OTHER- 


1602 3 МІСЕ. CASE 16 SET IN KEGISTER F. 

1303  ; 

1504 : CALLS NONE 

18095 3} 

160% 3 CALLED EY 

1307 +} ІРІХ 

i EOS М 409 

130% 1 sym 

інін d VEC 

1811 1 REIT xX 

16312 3 

1214 : REGISTERS А CTEMPORARY) 

1914 : B (CASE } 

1815 3 D (TEMPORARY) 

1816 3} Е (TENFORARY ? 

)817 3 H (ЛЕМҒОКАКҮ) 

1818 7; " (TEMPORARY) 

181% ; ТҮ C INDEX) 

1820  ; 

1621 і 1/0 NONE 

15622 ; 

1923 F STRUCTURES GORE 13 (VIEW ORTS) 

1924 + REF (REFERENCE?) 

159850: 
07a F5 152% CASE: FUSH AF SAVE АҒ 
0761 FDESu 1327 FUSH IY $ SAYE IY 
Ov AS EE 1626 FUSH tL ОЛЧЕ H AND L 
ОА no 182% PUSH DE ‚БЛ D AND t 
ÜZ au 04500 1830 LD E. ASSUME CASE 0 
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Listing 1 continued: 


257 DDCR434E 1831 ATT І1І,(ІХтКЕР) 2 ГЕЗТ REFERENCE 
07 ^E 2604 16532 JR А. САБЕ П 3.ЛІМР IF NOT SET 
07AD Dt 1833 FOF DE RESTORE D ANG E 
AL Ed 1634 FOF KL SKESTORE H AND L 
ОЈАЕ FDE1 los pe^ [Үү FRESTORE 'T^6CK 
07 €1 tj 1624 БОР ft FRESTORE ZIACK 
1722 M 1837 RET RETURN 

AE FOUTS TO 1638 CALEG: Lb LY, STRUCIAIGDRSY LOAD REFERENCE START 
олы” Па 34s іла? BLT 0. С ІХІКЕР) PIEST REFERENCE 
ZBL EH i F4 Û ЈК Zs CASE ПЕР ІР МОТ SE! 
07205 F6218A10 1841 Lr LIY;STRUCT*GDR10 ;LOAD REFERENT. START 
ov. йлн 164 7 56 Ж. LD last] T4 оАо RIGHT X 

Ü U^ ӘМ! 1543 ur Hn РЕАК Н 

ГА CEDE 1544 БЕЛ i.E ТӘСІ ЫТ 1 

07C8 ҒЫ5ЕОО 1843 (n E:CLHY*OD ІБЕТ LEFT X 

СУСЕ 1410 1840 LD D+, fl ;CLEA^R D 

076CD AF 1847 ХОК А CLEAR CARRY 

ПУ СЕ EDS? 1648 SEC HL , DE ; SET RAC 

3700 ADO 7 1849 JP М, СА» ЕЗ rJUME ІР MINIS 
TPA ER CLUES 1530 RES ef FRES RAT 1 

DFS FDEZ 1881 EASES? Li L:OIYt3) ЗЕТ RIGHT Y 
ТҚАЗ 2 6 L652 LD HO ;LLEAR H 

Zu: PREG 1853 SET П,В FSET RIT Ü 

арс | DEI] 1654 | D ЕСЕТ? БЕТ LEFT Y 

O7 DF 1400 1855 LP» D. 0 LEAR D 

! FE 1 fit LEEG ХОК А ;CLEAK CARRY 
П7ЕЛ ENS? 19907 SA HE-Dt ; Sui TRACT 

ПШ»: ЕРЕОП?/ сә; JE A, CASES ӘЛИЯР TF MINUS 
U7E? CERO 1557 RES 0,6 КЕЗ ВІТ U 

U/EY 121 jBé0 CASES: ғар DE FREGSITORE D AND | 
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If you'reserious about thestock market, youneed 


- ` TWICE THE BYTE! 
T ickertec | 


"t o wu 


Watch 48 to 400 of your favorite stocks 
without a15 minute delay. 


Tickertec™ is a computer program bal displays the NYSE or AMEX 
іскепаре on your TRS-80™ Model I or both exchanges as an option on 
the Model il, You see every trade as il is reported by the exchange ond 
track the lasi len trades, tickertape reported volume, ond high and low 
limits on the stocks you are watching. Tickedec prices start at 51,000.00 
wilh many optional features availiable including hard copy and 
portfolio monagement systems. Programs moy be purchased for cash 
(ie. hard dollars) or payment can be arranged in the form of dis- 
counted brokerage commissions [i.e.. Soft Dollar Software"). Exchange 
lees ore exira. Call for FREE brochure TOLL-FREE at (800) 223-6642; 
in New York call (212) 687-0705; or mail the coupon today. 


LÍ 
| 


8” DISK CONTROLLER 
NOW— DOUBLE SIDED OPTION! 


e DOUBLES APPLE JI STORAGE 

* APPLE DOS COMPATIBLE 

е SHUGART 800 OR 850 COMPATIBLE 
“ IBM 3740 DATA ENTRY CAPABILITY 


жны яна eee ee -— ewe ұғы my ow əн «әм. 


| Pers Compuler?L] Y ON Mode 
С1980 Mex (ле & Compony ic 


— а n JA ал» янь uuo m Sa чс сола” қызу 


! | 
| Max Ule & Company Inc. BY2 | 
| 6 East 43га Street, М.Ү. М.Ү. 10017 | CPIM, UCSD PASCAL CAPABILITY 
| Name | Available at your local APPLE Dealer: $400. 
| Address | 
| City Stote гір | 
j Bus. Phone | 
| 
| 


SORRENTO VALLEY ASSOCIATES 
SVA 11722 SORRENTO VALLEY RD. 
SAN DIEGO, CA 82121 
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META TECHNOLOGIES. Жу 


РОК YOUR DISK SYSTEM 


FILE ВОХ $245....... 
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DISKETTE STORAGE SYSTEM 


TRS-80" PRODUCTS 


aan J apa казда 


V ROSO нік ХАНЫ» 


А OTL HF NSTI RII 3 
бен Ме ELIT 


z Ф PP m қалі p ра Чың 


The a, 
4 "omo to 


б, 
"e a 
LU 


OO-——P ай 


NEWDOS/80 by Apparat $149.95 


NEWDOS + with ALL UTILITIES 


DISK AND OTHER MYSTERIES 
. $19.95 

MICROSOFT TM BASIC DECODED 8 OTHER 
MYSTERIES for the TRS-BOTM $29.95 


TRS-BOTM 


All products 
guaranteed for 
replacement only, 
Prices. Specifications 8 
Offerings subject to 
change without notice. 


0098 
aUo 
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MOST ORDERS 
SHIPPED 
WITHIN ONE 
BUSINESS DAY 


TO PLACE ORDER 
1-800-321-3552 


for 8" disks . . .$29.95 


MTC brings you the ULTIMATE diskette 
My system, at an affordable price. Stor- 


ing 50 to 60 diskettes, this durable, smoke- 
colored acrylic unit provides easy access 
through the use ої index dividers and ad- 
justable tabs. Unique lid design provides 
dust-free protection and doubles as a carry- 
ing handle. 


PLASTIC LIBRARY CASES 


(not shown) 
Ап economical са o! storage for 10 to 15 
diskettes, and is suitable for your bookshelf! 
Case opens into a vertical holder for easy ac- 
cess, 


5'4-inch diskette case 
8-inch diskette case . 


META TECHNOLOGIES 
REDEFINES 
“Customer Satisfaction” 
IN 1981 


met-a-mor-pho-sis (met amor’ fo 
sis) i, ph -seslse2") d. a transforma- 
Пот. 2. a change or successive changes 
in character or appearance. З. MTC's 
transition in 1981 to a bigger and 
better way of doing business, 
featuring new and improved pro- 
ducts and services. 


x PRICE GOOD THRU 
DECEMBER 31, 1980. 
Sorry, no dealar or quanti- 
ty discounis. Allow for 
possible shipping delays. 


CALL 
TOLL 
FREE 


IN OHIO (216)289-7400 (COLLECT) 


ЕТА TECHNOLOGIES CORPORATION «esc 


26111 Brush Avenue. Euclid. Ohio 44132 peu 


WE ACCEPT 

• VISA 

* MASTER CHARGE 
» CHECKS 

» MONEY ORDERS 


| “сор a 
FOR PRODUCT INFO 
1-800-321-3640 


| Single Sided, Single Density, Soft-Sectored 


5'^4-inch. (lor TRS-80TM) Mini-floppy 


DROIT En 
$ 1 ә of 10 


Meta Technologies strikes again . . . at 
the a eee These are factory 
fresh, absolutely first quality (по | 
seconds!) mini-floppies. They аге 
complete with envelopes, labels and 
write-protect tabs in а shrink- 
wrapped box. 


INTRODUCING 


PLAIN JANE" 
DISKETTES 


The Beautiful Floppy 
with the Magnetic Personality™ 


In 1980 alone, МТС has sold nearly a third 
ої a million dollars worth of brand-name 
diskettes. || anyone knows quality, we do. 
And these are quality diskettes. The 
catch? They are in a plain white box. 
You're not paying for fancy printing, fancy 
labels or fancy names on the packaging. 
We don't even put our own labe! on the 
package (labels cost money). At this in- 
troductory price (cur regular price will be 
$21.95 per box of 10) we cannot offer 
quantity or dealer discounts. 


PLAIN JANETM Diskettes $19.80 + 


VERBATIM brand Diskettes (box of 10) 
5'4-inch үч TRS-BOTM) 

MD525-01 

10 boxes ої 10... (each box). . 
8-inch FLOPPIES 


Single-Density, FD34-1000 ... 
Double-Density, FD34-8000 .. 


.$22.95 


$29.95 
$39.95 


CALL FOR INFORMATION ON 
OTHER TRS-80™ PRODUCTS 


“ Add $2.50 lor 
standard WPS 
shipping & handling 

e $2 00 EXTRA 
tor C.O.D., 

* Оһю residents 
add 5! 2% a Sales Lax 


VISA 


|. OW 


1980 by "з mn сет bin Ys 


Circle 356 on inquiry card. 


Commercial Mailer Has 
30,000 Name Capacity 


Commercial Mailer, from Stonehenge 
Computer Company, 89 Summit Ave, 
Summit NJ 07901, (201) 277-1020, has a 
capacity of up to 30,000 six-line records, 
with an unlimited number of lists, This 
program offers features including 
creating, adding, changing, deleting, 
sorting, utility/field code, and more, Re- 
quired hardware includes the Apple II 
with 48 K bytes of memory, the Corvus 
11AP Hard Disk, and an 80- or 
132-column printer. Optional hardware 
are the Corvus Constellation and Cor- 
vus Mirror. The format is a menu type, 
and the system can be adapted to the 
user's format, The price is $250, plus $3 
for shipping. 

Circla 404 on inquiry card. 


Traffic Program for Radio 
Stations 


The Electric Log is designed for the 
TRS-80 Model Il personal computer. 
The program stores up to 500 time-spot 
schedules and automatically generates 
daily program logs with date checking, 
product code separation, account 
separation, and, optionally, random 
tray location Юг automation. The Elec- 
tric Bill ties into the Electric Log to pro- 
vide a standard accounts receivable and 
statement printer. For additional infor- 
mation, contact, The Management, РОВ 
111, Aledo TX, (817) 441-8045. 

Circle 405 on inquiry card. 


Lowercase Driver Plus 


Lowercase Driver Plus is an advanced 
driver routine to work with the lower- 
case modification kit sold by E B С (Em- 
manuel B Garcia ]r) & Associates. With 
this routine and the lowercase madifica- 
tion in the TRS-80, users will be able to 
display lowercase at all times. The 
keyboard then will work as a regular 
typewriter (ie: shifted characters will be 
uppercase, and unshifted characters will 
be lowercase). Provision has also been 
made for a CAPS LOCK function. An 
automatic repeat action that can be ob- 
tained by holding any key down for a 
few seconds is included. Lowercase 
Driver Plus will also work with most 
other lowercase modifications. The price 
is $9.95, from ЕН С & Associates, 203 
N Wabash, Chicago [L 60601, (312) 
782-9750. 

Сисем 406 on Inquiry card. 


y at's New? 


Chemistry Programs for 
High School and College 


I23455 1B "militer 3 
ا‎ ый 


STE RERU 


ENTER THE PH OF THE GOLUTIDH.? 3.1 


Chemistry Lab Simulation 1 and 2 are 
for use on the Apple II computer, The 
programs may be used either as an aid 
in lecture presentations or for individual 


Computer War Games 


The Avalon Hill Game Company, 
4517 Harford Rd, Baltimore MD 21214, 
(301) 254-5300, presents B-1 Nuclear 
Bomber, Midway Campaign, North 


Atlantic Convoy Raider, Nukewar, and 
Planet Miners, These games run on 
TRS-80 Model II, Apple (1, and PET 
microcomputers. They cost $15 each. 
Circte 407 on inquiry card. 


MED-PAC II 


Тһе MED-PAC II (Medical Patient 
Accounting System) is a medical 
accounting system that features billing, 
recording of charges, adjustments and 
payments, automatic printing of in- 
surance forms, instantaneous recall of 
patient records and account status, in- 
creased collections and reduced aging, 
analysis of services performed by each 
producer in the practice, and the ability 
to run with the accounts payable, 
payroll, and general ledger programs 
from V R Data Corporation. The com- 
pany also has a Med Pac System that in- 
cludes a high-resolution monitor and 
ASCII (American Standard Code for In- 
formation Interchange) keyboard, a 
64 K-byte memory board with a Z80 
microprocessor, 1 megabyte of disk 
storage, a letter-quality printer, 
manuals, on-site training lessons, and 
medical software. The cost of the system 
is $14,249. Contact Small Systems 
Group, 777 Henderson Blvd N-6, 
Folcroft Industrial Park, Folcroft PA 
19032, (800) 345-8102. 

Circin 406 on inquiry card. 


study. Chemistry Lab 1 uses graphics to 
simulate introductory-level chemistry ex- 
periments, including acid-base titration; 
a monomolecular film experiment used 
for the determination of Avogadro's 
number; and finding an unknown weak 
acid by determining its equilibrium con- 
stant. The program provides randomly 
generated initial values, giving unlimited 
test results without repetition. Chemistry 
Lab 2 illustrates the behavior of gas par- 
ticles as the user varies the gas environ- 
ment. Students are guided through the 
Ideal Gas Law, the Kinetic-Molecular 
Theory, and the principles of entropy. 
The program features low-resolution 
graphics and is written in machine 
language. For details, contact High 
Technology Inc, Software Department, 
РОВ 14665, Oklahoma City OK 73113, 
(405) 840-9900. 

Circle 409 on Inquiry card. 


L216— Business Software 
Package 


L216 is a business package for the 
TRS-80 Model Il with 16 К bytes of 
memory and Level П BASIC. A cassette 
data-base manager, word processor, 
inventory-control system, stock-manage- 
ment program, check-balancing pro- 
gram, label printer, deposit calculator, 
statistics program, sort utility, and a 
key-access utility are included. The 
package is priced at $59. For informa- 
tion, contact Micro Architect Inc, 96 
Dothan St, Arlington MA 02174, (617) 
643-4713, Circla 410 on inquiry card. 


Where Do New Products Items 
Come From? 

The information printed іп the new 
products pages of BYTE is obtained from 
“new product" or "press release" copy 
sent by the promoters of new products. If 
in our judgment the information might be 
of interest to the personal computing ex- 
perimenters and homebrewers who read 
BYTE, we print it in some form. We open- | 
ly solicit relgases and photos from manu- 
facturers and suppliers to this market- 
place. The information is printed more or 
less as a first-in first-out queue, subject to 
occasional priority modifications. While 
we would not knowingly print untrue or 
inaccurate data, or data from unreliable 
companies, our capacity to evaluate the 
products and companies appenring in the 
"Whats New?" feature is necessarily 
limited. We therefore cannot be responsi- 
bie for product quality or company per- 
formance. 
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Whats New? 


Word Processing for the 


Apple II 


A word-processing program called the 
Datacope Scribe is available for the 
Apple II, On-screen editing is by 
character, word, sentence, and 
paragraph, plus block insert, block 
move, and block delete. General formats 
control the locations and justification of 
margins, tab locations, and the number 
of lines per page and their spacing. 
Special formats may be used to center, 
indent, and underline text. The program 
can print single or multiple copies 
without user intervention, Single-letter 
commands are included. Memory can 
hold approximately eleven pages of text, 
A BASIC program allows users to 
customize the machine-language pro- 
gram to match the user's printer, printer 
interface, and personal preferences. 
Minimum equipment requirements are 
an Apple lÎ with 48 Қ bytes of memory, 
Applesoft in ROM (read-only memory), 
an Apple II Plus with 48 K bytes of 
memory, or an Apple Language System; 
Dan Paymar’s Lower Case Adapter; a 
Disk II drive; and a printer and printer 
interface. The suggested retail price for 
the Datacope Scribe is $79.95, Contact 
Datacope, PO Drawer AA, Hillcrest 
Sta, Little Rock AR 72205. 


Circle 400 on inquiry card. 


CP/NET Operating System 
from Digital Research 


Digital Research Inc, originator of the 
CP/M and MP/M operating systems, 
has introduced CP/NET, a new operat- 
ing system for microcomputer networks. 
The CP/NET software system supports 
network technology by allowing in- 
dependent microcomputers access to 
common facilities, such as peripherals, 
programs, and data bases, via a net- 
work. CP/NET operates with CP/M 
and МР/М. Applications range from 
multiterminal word-processing and /or 
data-base systems that share disks and 
printers to industrial process-control 
systems that use single-board computers, 
without disk or console facilities, as 
slaves. CP/NET consists of one or more 
masters running MP/M and one or more 
slaves running CP/M or MP/M. 
СР/МЕТ is network independent. 
Through simple modifications, a net- 
work may be constructed with any com- 
bination of shared memory, serial links 
or parallel 1/0 (input/output) with any 
protocol. For more information, contact 
Digital Research Inc, POB 579, Pacific 
Grove CA 93950, (408) 649-3896. 

Circla 401 on inquiry card. 
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Flight Simulators for 
TRS-80 and Apple Systems 


The A2-FS1 for the Apple 1I, and the 
Т80-Е51 for the TRS-80, are visual flight 
simulators that offer a real-time three- 


Graphics for the Apple 


United Software of America has a 
three-dimensiona] high-resolution 
graphics package for the Apple 11 called 
Apple World, which is a text-editor- 
based color graphics package. The pro- 
gram comes with a manual and requires 
any Apple II or Apple II Plus with 48 К 
bytes of programmable memory and a 
floppy-disk drive. lt is written in 
machine code. The price is $59.95 from 
United Software of America, 750 Third 
Ave, New York NY 10017, (212) 
682-0347, Circle 402 on inquiry card. 


dimensional out-the-window view of 
flight. The view updates at an average 
of three times per second. The anima- 
tion and flight characteristics allow the 
non-pilot to learn basic flight control. 
The FS1 instrument panel contains all 
the instruments required under part 91 
of the Federal Aviation Regulations for 
visual flight. The FS1 includes a stall 
warning, turn indicator, radar screen, 
ammunition indicator, and contro! posi- 
tion indicators, Controls include throt- 
tle, brakes, bomb drop, machine guns, 
high/low world, and declare war. The 
T80 features a downward map selector. 
Тһе A2 includes a keyboard /paddle 
selector, The FS1 requires 16 К bytes of 
memory, The programs cost $25. The 
А2 is available on disk for $33.50. Con- 
tact SubLOGIC, РОВ V, Savoy IL 
61874, (217) 359-8482. 


Circle 403 on inquiry card. 


Х,Ү Positioning Device Operates by Fingertip Glide 


TASA (Touch Activated Switch 
Arrays Inc) has introduced this alter- 
native for trackballs and other two- 
dimensional controllers that provide 
coarse and fine positian adjustment by 
changing fingertip speed, The X,Y con- 
troller produces X, Y positioning signals 
when a finger is moved across its sur- 
face. ]t can be interfaced with plotters, 
video displays and other devices. The 
unit uses 70% less space than trackballs, 
has по moving parts, and is environ- 


mentally sealed. The 10.2 by 10.2 cm (4 
by 4 inch) surface can be traversed at 
up to 60 inches per second without loss 
of resolution. Rapid finger movement 
can give coarse control; slow movement 
offers fine control. The Model 4460 X,Y 
Positioner is priced under $500 in ОЕМ 
(original equipment manufacturer) quan- 
tities, For information, contact TASA 
Inc, 2346 Walsh Ave, Santa Clara CA 
95051, (408) 727-8272. 

Circla 412 on inquiry card. 


MC68000 Development 
Boards Extend EXORmacs 
Systems 


Motorola has introduced four 
MC68000 modules for use with the 
EXORmacs system. The User System 
Emulator (USE) provides the connection 
between the user's nondebugged hard- 
ware/software system and the diagnostic 
power within the EXORmacs itself, The 
extension provides the debug functions 
of MACSbug and the symbolic debugger 
SYMbug, along with the file- 
management and memory-stcrage 
capability of EXORmacs. USE consists 
of the USE Control Module, Buffer Box, 
and interface cable. The price is $1500. 
The VERSAbus dynamic-memory 
modules include a special addressing for 
placement of memory in both the system 
and the user's map throughout the 
16-megabyte range of the MC68000 
microprocessor, À parity feature is pro- 
vided. Prices for 32 K- to 128 K-byte 
memory modules range from $1400 to 
$3500. The VERSAbus Adapter Module 
board plugs into EXORmacs bus slots 
and provides an interface between the 
8-bit EXORbus modules and the 16-bit 
VERSAbus. The modules also provide 
user-selectable interrupt levels and con- 
trols required by the VERSAbus inter- 
гир! scheme. The price is $295. For 
more information on these and other 
EXORmacs products, contact Motorola 
Semiconductor Products Inc, POB 
20912, Phoenix AZ 85036, (602) 
962-2209, 

Circle 413 оп inquiry card. 


ASCII Encoded Keyboard 
Kit 

The JE610 ASCII (American Standard 
Code for Information Interchange) En- 
coded Keyboard kit comes with a sixty- 
two-key keyboard switch assembly, in- 
tegrated circuits, sockets, connector, 
electronic components, and a double- 
sided printed-citcuit board. Wiring in- 
structions and circuit diagrams are in- 
cluded. The full 128-character ASCII set 
can be generated. Two user-defined kevs 
are provided, as is a caps lock for up- 
percase. The keyboard assembly requires 
+5 VDC at 150 mA and -12 VDC ай 
10 mA for operation. Interfacing is ac- 
complished by an integrated circuit or 
an eighteen-pin edge card connector. 
The suggested retail price is $79.95, The 
DTE-AK enclosure is available for 
$49.95. Contact Jameco Electronics, 
1355 Shoreway Rd, Belmont CA 94002, 
(415) 592-8097. 


Circla 414 on inquiry саға, 
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Three New Computers 
from Radio Shack 


The TRS-80 Model ІП is available in 
several configurations, and it ranges in 
price from $699 for the 4 K-byte version 
(expandable to 32 Қ bytes) to $2495 far 
units with 313 K bytes of disk storage. It 
is compatible with Model I TRS-80s and 
features Model III BASIC. Features in- 
cluded are: uppercase and lowercase on 
the video display, a printer interface, the 
capability to add two double-density 
floppy-disk drives, and more. The 
TRS-80 Pocket Computer weighs 6 
ounces and is less than 7 inches long. It 
is able to do most of the smaller jobs the 
TRS-80 Model ] computer can do. The 
Pocket Computer features power-off 
retention of programs and data. The 
resident BASIC includes multiple state- 
ments, mathematics functions, editing, 
strings, arrays, and more. The price is 
$249. The TRS-80 Color Computer pro- 
vides color graphics and features Pra- 
gram Pak software that enables the user 
to set up the computer for a variety 
of educational and recreational pur- 
poses, It features a television modulator, 
provides high-resolution modes, and can 
be expanded to 16 K bytes of memory. 
The price is $399. For more information, 
contact Radio Shack, 1800 One Tandy 
Center, Ft Worth TX 76102, (B17) 
390-3272, or visit your local par- 
ticipating Radio Shack dealer. 

Circle 415 on inquiry card. 


The heart of the FLAIM/65 develop- 
ment system is the AIM-65 single-board 
microcomputer manufactured by 
Rockwell Internatianal. The AIM-65 
provides a 20-character alphanumeric 
display, thermal printer, and a key- 
board. Ап expansion motherboard pro- 
vides five card slots compatible with the 
Motorola EXORcisor bus. Dual 5-inch 
floppy-disk drives provide 160 К bytes 
of programmable-memory storage. The 
disk operating system is contained in 
EPROM (erasable programmable read- 


only memory), А power supply and a 
Centronics 730 printer are provided. 
Software includes an assembler and 
compiler. PL/65, built in to ROM (read- 
only memory), is a systems language 
designed specifically for the 6500 family, 
A complete FLAIM /65 system is priced 
at $3705 from Compas Microsystems, 
224 SE 16th St, Ames ІА 50010, (515) 
232-8187, 


Gircla 418 on inquiry card. 
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The Decision 1 
Microcomputer 


Morrow Designs, 5221 Central Ave, 
Richmond CA 94804, (415) 524-2101, 
has announced the Decision 1, a multi- 
tasking, IEEE (Institute of Electrical and 
Electronics Engineers) standard 5-100 
bus microcomputer that costs under 
$5000 in a four-user configuration. The 
machine is designed for the word-pro- 
cessing and the business data-processing 
industries. The computer features a 780 
microprocessor, a UNIX-compatible 
operating system that runs CP/M as a 
subsystem, and business-applications 
and word-processing packages. The 
memory-management hardware includes 
a memory тар that supports up to six- 
teen tasks without swapping. The sys- 
tem can support dual 800 K-byte 5-inch 
floppy-disk drives, dual 1.2-megabyte 
8-inch drives, and a 26-megabyte Win- 
chester hard disk. 


Circle 417 on inquiry card. 


Тһе CompuStar Multi-User system 
consists of a network of video-display 
terminals which employ individual 
microprocessors and dynamic program- 
mable memory. The terminals are tied 
together in a network fashion to share 
the resources of a single Winchester or 
other hard-disk device. The system 
shares disk drives while allowing in- 
dividual users the capability to maintain 
restricted data bases. The system archi- 
tecture is based around one of three disk 


SYSTEMS 


Multi-User Microcomputer System 


storage systems. А 10-megabyte 
Shugart-type Winchester B-inch drive is 
offered for $3995. Also offered as disk 
storage options are a 32- or 96-megabyte 
cartridge module drive. The 32-mega- 
byte model is $11,995; the 96-megabyte 
model is $14,995, The multi-user sys- 
terns can accept up to 255 video ter- 
minals in a single network. Each ter- 
minal, manufactured by Intertec, has 
twin RS-232 serial ports for printers and 
other peripherals. Video terminals range 


in price from $2495 for a 12-inch, 

64 K-byte unit, to a dual double-sided, 
double-density floppy-disk drive, 
12-inch unit that can store 1.5 mega- 
bytes of data. This terminal costs $4995. 
One of the basic units, allowing printer 
interfacing, costs $1995. For more infor- 
mation on the CompuStar System, con- 
tact Intertec Data Systems, 2300 Broad 
River Rd, Columbia SC 29210, (803) 
798-9100. 

Circle 418 on inquiry card. 


Mercator Microcomputer 


The MBS 4000 uses a 16-bit micro- 
processor, and the system bus is com- 
patible with the Intel Multibus. The 
basic configuration includes an 8-inch 
Winchester disk drive and tape cartridge 
backup. The minimum memory configu- 
ration provides 128 K bytes of program- 
mable memory (expandable to 256 K), 
with error checking and correcting logic, 
and 4 K bytes of PROM (programmable 
read-only memory). The system includes 
a 400 W switching power supply. Eight 
serial RS-232 ports and a parallel printer 
port are included. A disk-expansion port 
and a Multibus expansion port are op- 
tional. Contact Mercator Business 
Systems, 2378A Walsh Ave, Santa Clara 
CA 95051, (408) 496-0424. 

Circle 419 оп inquiry card, 


Business Systems from 
CMC 


СМС Marketing Corporation, 10611 
Harwin, Suite 406, Houston TX 77036, 
(713) 995-4960, has introduced a line of 
computer systems for small and large 
businesses and for word-processing ap- 
plications, These systems are built 
around the Z80A microprocessor and 
feature the 5-100 bus, Systems сап be 
configured with floppy-disk storage of 
up to 4 megabytes and hard-disk storage 


of up to 28 megabytes. All systems can 
utilize the CP/M operating system. The 
word-processing systems, as well as the 
other systems, use the Magic Wand 

word-processing program, with an NEC 
Spinwriter printer. The System 100 

series for small businesses offers RS-232 
and parallel ports for use with a variety 


of printers and peripherals. Microsoft 
BASIC is built in. The System 200 series 
can support up to eight work stations. It 
uses the Shugart SA4000 Winchester 
hard disk with 14 to 28 megabytes of 
storage. For additional details, contact 
the company. 

Circle 420 on inquiry card. 
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Computer Hot Line 


This publication is devoted to com- 
puter users who want to buy systems, 
peripherals and other related com- 
ponents. Advertisements from major 
manufacturers are inclided, along with 
a help wanted section. Subscription rates 
are $45.90 for one year ot first class 
delivery and $28.60 for regular mail 
delivery. Contact Hot Line Inc, POB 
1373, Fort Dodge LA 50501, (800) 
247-2244, ext 27, from lowa or Canada 
call (515) 573-8133. 

Circle 421 on Inquiry card. 


Matrix Printer Brochure 


A brochure describing microprocessor- 
controlled dot-matrix printers for 
general and special applications is 
available from Dataroyal Inc, 235 Main 
Dunstable Rd, Nashua NH 03061, (603) 
883-4157. The brochure details the 
Dataroyal IPS 5000 series of matrix 
printers for use with small-business 
systems and the 7000 series capable of 
printing bar code and variable size 
labels. 


Circle 422 on inquiry card. 


IEE Conference Volume 


Communications Equipment and 
Systems contains information on public 
telecommunications: switching and net- 
works; transmission and data; data- and 
business-communications systems: in- 
telligent terminals and emergency com- 
munications: systems; and equipment. 
The price is $41.50 from The Marketing 
Department , The Institution of Elec- 
trical Engineers (IEE), Station House, 
Nightingale Rd, Hitchin, Hertford, SG5 
18] England. 

Circle 423 on inquiry card. 


Apple II Accessories and 
Software 


The Buyers Guide of Apple if Soft- 
ware, Accessories, and Supplies contains 
500 Apple II programs, a wide range of 
accessories, supplies, and books, The 
Buyers Guide sells for $3 and a cer- 
tificate worth $3 off the first purchase is 
supplied. Contact Wallace Computers, 
Accessories and Supplies Inc, 1024 W 
Willcox, Peoria IL 61604, (309) 
685-7876. 

Circle 424 on inquiry card. 
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Catalog of Data 
Communication Products 


International Data Sciences Inc, 7 
Wellington Rd, Lincoln RI 02865, (401) 
333-6200, the manufacturer of Range 
Rider Modem/TDM Test Sets, Hawk 
4000 Datatraps, MiniTech ЕГА (Elec- 
tronic Industries Association} patch, 
monitor, switching modules, and Mini- 
Test interface monitor and breakout 
panels, is offering free copies of its 1980 
Catalog of Data Communication Prod- 
ucts, The catalog features the company's 
data test sets for synchronous and asyn- 
chranous modems, ЕТА and telephone 
line patch, monitor, and switching 
modules for technical control centers; 
data cables; error detection devices, and 
more. Also featured is the Model 65/60, 
the company's battery-operated modem 
test set and breakout panel combined. 
Circle 425 on Inquiry card. 


OSI Releases Challenger III 
Service Manual 


OS] (Ohio Scientific), 1333 Chillicothe 
Rd, Aurora OH 44202, (216) 562-3101, 
in conjunction with Howard W Sams 
Inc, has released the Challenger Ш Ser- 
vice Manual. This manual includes 
schematic diagrams, pictorial diagrams, 
block diagrams, parts lists, and compo- 
nent pinouts for the thirteen circuit 
boards used in the Challenger systems. 
Memory maps and board placement dia- 
grams are also included. One important 
feature of the manual is the fold-outs 
which spread up to eight pages in width. 
This and other OS] manuals are avail- 
able from Ohio Scientific dealers. For 
the name of your local dealer, call (800) 
321-6850. 

Circle 426 on іпдшіғу card. 


Book on Ada 


Programming with Ada: An Intro- 
duction by Means of Graduated Ex- 
amples, by Peter Wegner, is available 
from the Computer Bookstore, POB 
556, Shalimar FL 32579, (904) 242-6439. 
Developed for the Defense Advanced 
Research Projects Agency, Ada is a 
multipurpose high-level language de- 
signed to meet the needs of numerical, 
system programming, and real-time ap- 
plications, and which supports modu- 
larity and top-down program design. 
This book contains a history of Ada 
and explains its features. The price is 
$13.95. 

Circle 427 оп inquiry card. 


Brochure Describes 
TABOL III a Business 
Language 


TABOL ПІ, a publication describing a 
new business language for building 
business analysis and reporting systems, 
is available from the General Electric 
News Bureau, 8150 Leesburg Pike, Suite 
510, Vienna УА 22180, (202) 637-4557. 
This brochure discusses TABOL III and 
its applications involving the develop- 
ment, manipulation, and presentation of 
data in a tabular format. Applications 
concerning finance, manufacturing and 
sales, and marketing are also covered. 
Circle 428 on inguiry card. 


Books from Hayden 


Hayden Book Company Inc, 50 Essex 
St, Rochelle Park NJ 07662, has in- 
troduced two books and two software 
programs. Programmable Pocket Cal- 
culators covers many of the Hewlett- 
Packard calculators and costs $8.95, 
Microprocessor Software Design is a 
compilation of articles from Electronic 
Design and is priced at $11.95. 

The first program is an Apple 
assembly-language development system 
with an assembler, editor, and formatter 
for the Apple II disk system with 24 K 
bytes of memory. It costs $39.95. The 
second program is Blackjack Master: A 
Simulator/Tutor/Gsame for the TRS-80 
computer, Тһе 16 K version is $19.95 
and the 32 K disk version is $24.95. 


Circle 429 on inquiry card. 


HOT WINTER PRICES ON PERSONAL 


COMPUTERS AND COMPONENTS. 


Look at this! 


4 ۴ 
Um) g.. 


ъз 
psu v- 


Ohio Scientific 
Superboard ll 
5299 


e It's the first complete computer 
system on a board. 

e Superboard Il uses the ultra 
powerful 6502 Microprocessor 

е BK Microsoft BASIC-in-ROM 

е AK static RAM on board, 
expandable to BK 

е Full 53-Кеу keyboard, with upper 
and lower case. Plus user 
expandability. 

* Video interface and audio 
cassette interface. 


The Ohio Scientific Superboard !| at 
$299 — in today's economy — has 
got to be the best buy by far. It will 
entertain you with spectacular 
move made possible by its ultra 

igh resolution graphics and super 
fast BASIC. It will help you in school 
or industry, as an ultra powerful 
scientific calculator, Advanced 
scientific functions and a built-in 
"immediate" mode allow you tà 
solve complex problems without 
programming. 


The Superboard I! can be 
expanded economically, for business 
uses, ог to remotely control your 
home appliances and security. Even 
communicate with ather computers. 


| Read what’s been written 


about Superboard ПІ: 


"Wa heartily recommend Super- 
board (1 for the beginner who wants 
to get into microcomputers with a 
minimum cost. А real computer 
with full expandability.” 


—POPULAR ELECTRONICS, MARCH 1979 


“Тһе Superhoard Il ів an excellent 
choice for the personal computer 
enthusiast оп a budget.” 


—BYTE, MAY 1979 


CIrcie 272 on inquiry card. 


Look at these easy hardware prices: 


610 Board For use with Superboard Il and Challenger 1P. 
BK static RAM. Expandable to 24K or 32K system total. 
Pv ye up to two mini-floppy disk drives. Requires + 5V 


(94.5 amps. 5 298 
Mini-Floppy Disk Drive Includes Ohio Scientific's PICO DOS 

software and connector cable. Compatible with 610 

артар board. Requires + 12V @1.5 amps and +5V @ 

0.7 amps. (Power supply & cabinet not included. 289 
630 Board Contact us for important details. 229 
AC-3P 12” combination black and white TV/video monitor. 159 
AKP АК RAM chip set. 79 
PS-005 SV 4.5 amp power supply for Superboard Il. 35 
PS-003 12V power supply for mini-floppies. 29 
С5-600 Metal case for Superboard il, 610 and 630 board 

and two power supplies. (While stock lasts.) 49 
CS-800B Мега! case for single floppy disk drive and power 

supply. [While stock lasts.] 49 
AC-12P Wireless remote contral system. Includes control 

console, two lamp modules and two appliance madules, for 

use with 630 board. 175 
AC-17P Home security system. Includes console, fire 

detector, window protection devices and door unit for use 

with 630 board. 249 


САР Sams C1P Service manual 
C4P Sams C4P Service manual 16 
СЗ Sams Challenger ІІІ manual 40 


Ohio Scientific and independent suppliers offer hundreds of programs for the 
Superboard ll, in cassette and min-floppy form. 


Freight Policias AJ orders of £100 or more are 
E ight prepaid. Orders of less than $100 please edd 
$4.00 to cover shipping costs. Oho residents add 5.5% Sales Tax. 


ual. 


To Order: Or to gst our free catalog CALL 1-800-321-5805 TOLL FREE. 
order to your VIBA or TER CHARGE account. Ohio residents сай: (215] 4 ifs 
Or write, including your check or money order, to the address listed below. 


CLEVELAND CONSUMER 
(с COMPUTERS & COMPONENTS 


Р.О. Box 46627 
и Cleveland, Ohio 44146 


Hours Cal Monday thru Frday. 
8:00 AM to 5:00 E.D T. 
TOLL FREE: 1-800-321-5805 


І 
| 
| 
L 


CLEVELAND CONSUMER 627 
Ohio 44146 " 


COMPUTERS Б COMPONENTS Cleveland, 
О 630 Board $299. 


Order Form: 
Û Superboard || $299. 
O 610 Board $298. [1 AC-3P 12" B/W Monitor $153. 


О Mini-Floppy Disk Drive $299. [1 C1P Sams Manual $8. 
[Attach separate sheet for other iterns.] 


NAME 

ADDRESS: 

CITY: STATE: ZIP: 
PHONE: 

Payment by: VISA MASTER CHARGE .... MONEY ORDER 


Credit Card Account # 
Expires Interbank [Master Charge] = = = 
TOTAL CHARGED OR ENCLOSED $ (Ohio Residents add 5.5% Sales Tax) 1 
Orders of less than $100, please edd $4 OO to cover : 

All orders shipped insured UPS unless othervase requested. FOB Cleveland, Оћо. 
T БС) ee ee ee ШЕ ЛҒ | 
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` PUBLICATIONS 


Queue Catalog 


Queue's Catalog #3 is a directory of 
educational software available for the 
Apple II, TRS-80, PET, and Atari com- 
puters. Programs from over forty educa- 
tional software publishers are described 
and grouped together by computer, sub- 
ject matter, and grade level. All the pro- 
grams can be ordered through Queue. 
The catalog is $8.95 from Queue, 5 
Chapel Hill Dr, Fairfield CT 06432. 


Сігсіе 430 on inquiry card. 


Tool Kits, Cases, and Test 
Equipment 


A catalog from Specialized Products 
Company, 2324 Shorecrest Dr, Dallas 
TX 75235, (214) 358-4563, features tools, 
test equipment, and cases from Fluke, 
Beckman, and other manufacturers. 
Contact the company for a copy. 


Circle 431 on inquiry card. 


CP/M Software Summary 
Guide 


Rainbow Associates, POB 35, 
Glastonbury CT 06025, has published 
the CP/M Software Summary Guide, a 
guide to the major software systems 
used on most CP/M systems. [ncluded 
are summaries of the CP/M operating 
system, Microsoft BASIC, CBASIC, and 
the CP/M utilities DESPOOL, MAC, 
and ТЕХ, The CP/M summary covers 
system commands and utilities with ex- 
planations and examples. Error codes for 
CBASIC-1, CBASIC-2, and BASIC-E are 
summarized. Examples and definitions 
explain the utilities offered by Digital 
Research. The price is $3.75. 


Circle 432 on inquiry card. 


Math Guidebook 


Calculator Calculus, by Professor 
George McCarty, details a system for 
learning and teaching mathematics 
through cemputation. Algorithms pro- 
duce numerical examples for limit pro- 
cesses, differentiation, integration, and 
sums of series. Programs are suitable for 
hand-held calculators and larger sys- 
tems. Numerical techniques such as 
Newton's method, Padé approximation, 
and Fourier series are included. The 
price is $14.95, from EduCALC Publica- 
tions, Department BY, POB 974, Laguna 
Beach CA 92652, (714) 497-3600. 


Circle 433 оп inquiry card. 
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ats New? 


Systems and Instruments 
Catalog 


A free catalog describing educational 
programs and test instruments for 
schools, industry, government, and self- 
instruction, has been published by the 
Heath Company, Benton Harbor MI 
49022, (616) 982-3210, This edition has 
information on self- and group-instruc- 
tion college-leve! programs in elec- 
tronics, microprocessors, and computer 
programming. The catalog features 
product descriptions and specifications 
on test instruments, Programs listed in 
this catalog are offered by Heath/Zenith 
Educational Systems. 


Circle 434 on inquiry card. 


The Fifth Edition of the 
TRS-80 Software Directory 
The fifth edition of the TRS-80 Soft- 


ware Directory is available from Com- 
puterMat, РОВ 1644A, Lake Havasu AZ 
86403, (602) 855-3357. This edition has 
over 7000 listings of Model I and II soft- 
ware, and includes the names and ad- 
dresses of over 600 software suppliers. 
One section is devoted to Model Il soft- 
ware for businesses, another to mathe- 
matics and utility programs, The catalog 
gives information on program titles, 
short descriptions, BASIC needed, 
memory required, class, cast, and the 
program medium. The price is $7 per 
issue in the US, which includes postage. 
Canadian and foreign orders are $9. 
Distributors and suppliers of TRS-80 
software can be listed in the directory at 
no charge by sending ComputerMat 
their latest catalog. 


Circia 435 on inquiry card, 


Alpha Micro Business 
Systems 


A brochure introducing Alpha Micro's 
business-computer systems is available. 
The systems are multitasking, multi- 
user, and time-sharing, Software in- 
cludes languages such as AlphaBASIC 
and AlphaPascal, word-processing and 
text-formatting applications, and over 
150 separate utility programs and sub- 
routines, including utilities for sorting, 
spooling, and file handling. Contact 
Alpha Micro, 17881 Sky Park М, lrvine 
СА 92713, (714) 641-0386, for а сору о! 
the brochure. 


Circle 436 on inquiry card. 


Universal Semiconductor 
Cross-Reference Guide 


This cross-reference guide includes 
Zenith semiconductor devices that 
replace more than 158,000 currently 
used devices. The guide allows service 
technicians to use Zenith semiconductors 
in color and black and white televisions, 
stereo systems, radios, and personal and 
business computers. Contact Zenith 
Radio Corporation, 1000 Milwaukee 
Ave, Glenview IL 60025, (312) 391-8181. 


Circle 437 on Inquiry card. 


CompuMart Catalog 


CompuMart Corporation, POB 568, 
Department 333, Cambridge MA 02139, 
(617) 491-2700, has published a thirty- 
six-page catalog of microcomputers and 
peripherals. The catalog features Digital 
Equipment Corporation's LSI-11 hard- 
ware, Apple, Atari, Commodare, 
Heath, Exidy, and Texas Instruments 
systems and peripherals. Books on dif- 
ferent aspects of microcomputers are 
also included in this catalog. The catalog 
can be obtained free of charge from the 
CompuMart Corporation. 


Citcie 438 on inquiry card. 


BASIC Self-Teaching 
Guide from Radio Shack 


TRS-80 Level Н BASIC is a beginner's 
guide designed for users who have not 
had previous experience with computers, 
Short games, application programs, and 
the elements of developing simulation 
routines are presented. The book is 
available from participating Radio Shack 
stores, dealers, and Radio Shack Com- 
puter Centers for %9,95. 


Circle 439 on inquiry card. 


Тһе Supermarket for TRS-80* 


Аса “ОП Сот ponents (and other computers, too) | 
In stock now. Immediate delivery. 


The Vlsta V-80/800/8000 
Family Disk Drive System 


The VISTA Model Il 


Provides one, two or 

three drives. 

e Adds up to 1.5 million 
bytes of on-tine storage. 

е 120 day warranty 

* Does everything Radio 

Shack's expansion 

system will do. . . for less! 


Fully compat be with 
TRS-80, Healn/Zenith 
е 120 Day Warranty 

е 40 Track Patch at 

NO CHARGE 


$ 900.00 


Single drive (nran-expandable) 


V-80 Single drive system (102K) ........ 5 39500 | 51000.00 = Single drive 
V-BO Two drive system (204K) ......... § 770,00 Expansion System 
¥-800 Single drive, B52 Drive (204K) .... 5 595.00 $1550.00 Two drive Expansion System 


52100.00 Three drive Expansion System 


V-800-2 Double drive, 552 Drwes (408K 
ДЕ a $ 525.00 Addilional drives alone 


¥-8000 Single drive, B92 Drive (408К) ... 5 775.00 
V-B000-2 Double drive B92 Drives (816К) $1450.00 


Printers 


Vista's Add on Drives for Apple" 
Speed . Capacily . Price 


Viste Ұ300........... sonans 189500 

Daisy wheel 

Letter quality 

Besse 2 Printer ...............-....... $575.00 (includes: 2-K Bulter, 
Variable fine spacing control graphics, high speed Iractor faed) 
Ото 64 dots in half dol increments 

100 eps — зік densities 

Standard 96 character ASCII 

Up to 10 character fonts 


Алайек DP8000 ...,................ $695.00 
9 x 7 dot mairix 

80 column (112 cps) 

Vista Printer ........................ $745.00 
5 x ? dot matrix 

80 column {125cps) 


More for Less 


30 to 60% cheaper per Буте 
From 20 lo 400% more capacity 
Twice as last 

Compatible with Pascal 
Warranty 120 days 


AÜ0- Track $365.00 
80- Track $595.00 
160- Track $825.00 
Controller $100.00 


Add On Drives 
40 Track, Double 


MP! BST 


The Visia | МР! B52 cuo co ee $275.00 
Н al Head, Double 
MUSIC ; Cran sity-4086K teertddee ceded кь виза е $375.00 
МАСНІМЕ 9 Siemens FDD100-5 40 Track Double 
: Density 2ФӨК-...........5..»....... $275.00 
: Siemens FDO100-8 8" Single 
| Sided Drive ,...................... $440.00 
: Shugart 801R Single Sided Drive ............ $448.00 


Other Products 
1. VISTA Verbatim diskettes (hard or soft sector) Certilied 


WITH 9 YOICES! 


e NEW! Uses latest State of the Art LSI Technology. 3 Times UN uu TUUM ee E T $ 38.85 

ә Requires omy one slol for 9 voices! More Powerlul 2. 16K RPM upgrade hits, guaranteed for 120 days. 

* ses Ihree Ау3-89104 1с produce nine voices Than ALF'^ zo b lo — ................-................ кезе» $ 59.95 
(Other compalitve models have only 3 voices). OE o DODE oirrsa i: oui  LLLDII SS $110.00 

“ Simulates three ALF Boards. $129.95 4. LNW expansion bare board ..................... indie js $ 55.95 

* Plays music generated by the ALF Board. 5. H.C. Pennington book, THS-80 Disk and Other 

= APPLE" II compatible. Mysieries ‘ee haw needed ewe кий vanes bere da rhea be $ 18.95 

е ДІР" soltware required. 6. ODT Disco-Tech disk drive timer . inca pd И $ 19.95 


The VISTA V-200 for Ехіду, 
Completely packaged system, tested and ready to plug in, includes: ез 


power supply, two 40 track drives, case. controller, ali cabling and 
total CPM documentation. 
Storage capacity from 400K to 1.2 meg. 
System software- VISTA CP/M Disk Operating System and BASIC-E Compiler 
recorded on 5-1/4" diskettes. 
Price: Starting os tow as $1199.00 


CALL TOLL-FREE 800-854-8017 | i 


*TRS-BO i$ û nagitiongd fodemark of Pado Shock 
The Vista Computer Company 1401 Borchard Street € Santa Ana, California 92705 è 714/953-0523 
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. What's New? 


A Graphic Tablet 


This graphic tablet, designed for small 
computers, is compatible with standard 
7 by 9 inch display screens. For hard 
copy, a standard 812- by 11-inch pad of 
paper fits onto the tablet surface, The 
output of the tablet matches the capabil- 
ities of the computer, thereby mini- 
mizing interface and software require- 
ments. The resolution is 100 to 200 
points per inch. Conversion rate is 100 
coordinate pairs per second; standard 
output is bisequential with an optional 
full parallel output. The tablet is avail- 
able from Kurta Corporation, 206 5 
River Dr, Tempe AZ 85281, (602) 
968-8709. Circle 440 on inquiry card. 


IEEE-488-to-Parallel 
Interface for the PET 


The Р.І.Е.-С is an IEEE-488-to-parallel 
interface for the Commodore PET com- 
puter, The device has parallel output 
with two handshaking lines and is com- 
patible with Centronics printers, NEC 
Spinwriter, Anderson-Jacobson А]841, 
Integral Data System's Paper Tiger, 
Anadex 8000 and 9000 printers, and any 
other parallel-input ASCII (American 
Standard Code for Information Inter- 
change) printer. The conversion of 
nonstandard PET codes to ASCII codes 
is switch-selectable. The P.J.E.-C with 
case, code converter, and printer cable is 
$119.95. Contact LemData Products, 
РОВ 1080, Columbia MD 21044, (301) 
730-3257. Circle 441 on inquiry card. 


Streaming Cartridge 
Tape Drives 


The Sidewinder family of streaming 
1/4-inch cartridge tape drives feature a 
recording density of 8000 bits per inch 
and operating speeds of 30 and 90 ips 
(inches per second). The drives are 
designed For Winchester disk drive 
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PERIPHERALS 


Graphics Board for VT-100 and VT-103 Terminals 


үтіоо GRAPHICS 


php 
АУ 


Тһе Graphics-100 board fits in DEC 
(Digital Equipment Corporation) VT-100 
and 103 video terminals to give them 
X, Y graphics display capability, The 
board provides а 1220 by 240 dot 
resolution on the screen. The text 
capability includes four character sets, 
three text rotations for labeling, and 
three type fonts. Graphics 100 memory 
and VT-100 memory may be displayed 


Pascal-100 from Digicomp 
Research 


Pascal-100 consists of two mated 
boards with a Z80 microprocessor sub- 
system and the Pascal Microengine 
integrated-circuit set. Pascal-100 
upgrades 5-100 systems to a bilingual 
bus and runs the complete UCSD Pascal 
in native code, plus all Z80, 8080, and 
CP/M software. Both microprocesor 
subsystems can address 128 K bytes of 


backup. They are offered in a Basic or 
[ntelligent configuration with 10- or 
20-megabyte capacities. Sidewinder's 
erase-write-read recording head operates 
in a two- or four-track format; the 
tracks are recorded serially, A micropro- 
cessor-based controller is supplied with 
the Intelligent Sidewinder. Іп ОЕМ 
(original equipment manufacturer) 


simultaneously, The unit includes a vec- 
tor generator, Hard copy is available 
from the DECwriter II printer. Options 
include a light pen capability and soft- 
ware support under Selanar's PL П FOR- 
TRAN Plotting Subroutines. The 
Graphics-100 board is $1195; from 
Selanar, 2403 De La Cruz Blvd, Santa 
Clara CA 95050, (408) 727-2811. 

Circle 442 on inquiry card. 


memory or, optionally, up to 1 
megabyte of memory. The system re- 
quires 48 K bytes of storage. The system 
is a 16-bit, plug-in module for all 5-100 
systems, The price is $1485. UCSD 
Pascal for the unit is $250, and a 
1-megabyte memory addressability op- 
tion is $95. Contact Digicomp Research, 
Terrace Hill, Ithaca NY 14850, (607) 
273-5900. 


Circle 443 on inquiry card, 


quantities, the Basic Sidewinder is $469 
for 10 megabytes and $600 for 20 mega- 
bytes. The Intelligent models are priced 
at $823 for 10 megabytes and $954 for 
20 megabytes. Contact Archive Cor- 
poration, 3540 Cadillac Ave, Costa 
Mesa СА 92626, (714) 641-0279. 
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DEALS O DEALS O DEALS 


OUR BUYERS ARE IN 
CONTACT WITH EVERY MAJOR 
SUPPLIER AND O.E.M. 
BUY HERE AT 1000 PIECE 


QUANTITY PRICES 


aF Ze MICRO 
SALES 


664 N. MICHIGAN AVE. * SUITE 1010 * CHICAGO, ILLINOIS 60611 
CALL TOLL FREE: 1-800-435-9357. * MONDAY thru SATURDAY 


ALL MERCHANDISE 10096 (ILLINOIS RESIDENTS CALL: 815-485-4002) % 8:00 a.m. to 6:30 p.m. 
GUARANTEED! 15 DAY FULL TERMS: Prepayment — C.O.D. up to $100.00 — М/С, Visa 
CASH REFUND! Please allow personal check to clear before shipment. 
WRITE FOR FULL CATALOG! 


JUST HOT STUFF SPECIAL OF THE QUARTER SPECIALS OF THE MONTH 
POWER SUPPLIES DUAL DRIVE SUBSYSTEM 4.1 1 65 
54.25 


5995.00 Expansion 16K Dynamic 


к " RAMs for Apple, TRS-80 
Jf this looks like a Lobo = : 
Driva System, don't bs 2 SHUGART 801R f Ag SUE T un 200 NS 
fooled, Just because it POWER SUPPL Y ‘ntel, Call Tor manutacturer. 


looks like one, works lika опа, smells like one, DI P-80 $399 .00 


and tastes [ike ana (?) doasn't mean it has to 
B Cont be mislead by this 


cost like ane! 
& ж LOW price. This is a rug 
51 MOD (KIT) ged 10096 Duty Cycle £ $ 


7 by 7 Dot Matrix Printer, 
$239 .00 Grand new, factory warr, ———— 2" / 


o RS-232 ADD $65.00 
е TRACTOR FEED ADD 570.00 
Complete 5-100 12 Slot Computar, Ample Р 
system power with regulatad power for drives. 


Excellent for Subsystam or Hobby usa. 2 1 1 4. a 5 3 4 5 


4 hours то build, (6 conn, іпсі,, lass fans) 
| Б One of tha world's two 


EXPANDABLE RAM pour 
*SPECIAL*SPECIAL*SPECIAL * | ct Nica 200 NS 


If you can beat these 
prices we will be truly 
amazed, OEM's at БОО 
lot pay more than this, 
Cal or write for full 
spec. sheets, 


DISK POWER SUPPLIES 
PRIAM -SHUGART- CENTURY MIGROPOLIS 
+5V ӨЗА 
SHUGART — SIEMANS — MPI 5%” 
[:5V8.5A [uesa] [5340  |33.50 | 
|*5V82A |«12V64A |. 105-323 | 56.25 | 
SHUGART — SIEMANS — СОС 8” 

| 45V & 1A |-БУ@ БА (+240 @ LSA [US205 — [52.50 | 
[+5У@2А |-5VG.5A |Ұ МУЗА |US-206 | 69.00 | 
-5V & БА 
+5 © 1.7A | -5V © HSA +24V 22А [05-2727 [69.00 
[45V 82A |+12У © 4А|-12У6 4А | US-HTAA 


- " This is the best all 1 | tested units, Sold іп lots of 8 only. 
TELEVIDEO 912C aur БП RE ТЕТІН FUJITSU, HITACHI, etc. 


SOROC 10120- $675.00 you sen it, чү» don't Г | ЖЕЕ — 

| Televideo 912C— 665.00 | sees ки {чимин Д | TMS-4044 

ADDSR-25 - 710.00 Bank кадет by extended ж $389. 00 AR т, MM-5257 54 = 2 5 
OC, Е, address lines or 1.0 

HAZELTINE, ete. What yan UA INTEL 2147 250 NS 


we don't have is room on 
You have sean this 
well known board ee re Ж. 
around for yaars. We 
bought 500 of them 
and pian on cornering ^ і 


| this page. Call Toll Free 
ВОО numbar for prices. 

the rnarket! Bank т omma 

Select On ex tandad 


C-ITOH PRINTER 
address es: $388.00 


$499.00 
Look enne at 5. a 
Bera cia  Z-BO CPU кт) 


$995.00. Perfect units, 
warranteed. Only 500 pcs. Same story, 
manufacturarer had too many. 


ATARI 


800 — $899.00 
400 — $499.00 u 


As long as thera ig 5 
price war, we will fight 
your battle, Compare 
at your local Dept, 
store and buy US MICRO. 


^ MEMOREX — VERBATUM — WABASH 


BASF FLOPPIES 


BOX OF 10 ONLY: 
би" SOFT $2.65 ea. 


The other of the world's most popular STATIC 
RAMs, This one is 4K by 1 organization. Don't 
buy Gold, buy these, the price won't lasti 


2716s $13.50 (450 NS) 
2708s $6.95 (450 NS) 


Remember when 27165 were $50.00 and hard 
to get? These units аға so beautiful it's hard to 
part with them, But we will, for a small price. 

Guaranteed! 


SHUGART DRIVE 
8" 851R $585.00 

Menu facturer had 8” 8018 

too many, buys ат € 38 5 " 00 


1000 piece rate, 
sales dropped, so we got'em. Fantastic buy, gat B 


them while they last! Full warranty. 


$265.00 | 514" MINI 
FANS $14.95 0dueeseuo $265.00 


ұғ expand that Trash-80 
These are brand new, or Rotton Apple (no offense!] These go so fast. 
in the box fans. Not 3-1/8" Quantities limited то those on hand. Hurry ! 


noisey bearing pullouts. Na Junkers! Factory warranty, 


Never again at these low prices! 4-5/8" | SHUGART / SIEMANS / MPI 


The first tima this 
world popular CPU Т i 
Offarad іп Kit. 2 serial, , 
3 parallel, CTC, EProm 
Z-BQ st 4 mhz, Software 
buad rate, etc.(less Prom) 


$212.00 


How many ОМА Disk 
Controllers аге there 
on the markat? Can't 
mention the nome at 
this LOW, LOW, LOW, 
price, 


HARD 10 2.65 ea. 
HARD 16 2.65 ea. 
SOFT 10 3.25 ва, 
SOFT 2D 3.85 ea. 
SOFT 2DDS 5.00 ea. 
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CONCORD 


COMPUTER 


! | CLOCK/CALENDAR 427%. 


MSM5832 
MICROPROCESSOR 
REAL-TIME 745 


Surges Or Luterlerenie 


Thus МАНЫ а a тели амаараа CABS stp AM] 


[EK Memory М0 On 


11 
treibt: Ануар 4 bel | Су daria gr SRCONDS MITES 
MINIM ORDER $1000 HRS DAS WER DATE MONTH aeg YEAH. Бан st- 


7 1 ж сла жъ d га Ы Gap Aun „ла on 
1971 SOUTH STATE COLLEGE ANAHEIM, CA. 92806 а-а сатылы Баке Еу” 


orar ^  (71)937-0637 


j стал Ph C ote ceed Dry 4 Qe] БӘЙ Ф4 Lo dae! sad are ай 
100 $1 % FOR FRI ғай тарай rh func bog er hrie ЫМ EH Pe др (mA 


We stock and cell owe |) МИМ үрт ventions, CAL RES 200 ^ Зарр quur јанг А sion id ate 1 УШ Second С асаа 


FULLY STATIC OPERATION 


AX BANK ADDRESSABLE 
EXTENDED MEMORY MGMT 
ASSEMBLED MEETS IEEE PROPOSED 
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AV AILABLE NOW 


Call TOLL FREE: 800-258-5420 
or Mail To: 


BYTE/ McGraw-Hill 
Воок Division 

7Q Main 5 
Peterborough NH 03458 
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SHI FARA 


THE 
BRAINS OF MEN AND MACHINES 


As researchers begin to unravel the mysteries of the brain's chemical, elec- 
trical, and synaptic circuitry, their findings are becoming immediately ap- 
plicable to advances in robotic behavior and computer design. The Brains of 
Men and Machines ''дїззес15'' the brain to provide new insights into’ 
robotics, computer design and artificial intelligence. It is one of the rare 
books that trancends disciplinary boundaries. In it the ever increasing rela- 
tionship between man and machine is freshly examined—a relationship, 
Professor Kent concludes, that is today being reexamined in the light of 
man's own neurological self-image. р 


ы 


70 Maın St. ISBN #0-07-034123-0 E, ) 
Peterborough NH 03458 Price $15.95 
Please remit in U.S. funds or draw un a U.S. Bank H 


Please send ropies of The Brains of Men and Machines 


Name Title Company 


Street Сиу State/Province Code 


Check enclosed in the amount of $ oo  — ë Bill Visa Bill Master Charge 
Card Мо. 


Exp. Daê —— FU Е | 
fe. 


Add 75" рег bouk lo cover postage and handling. 


Global 


2716 2кхв 14.95 


Bior БІМІ 


273248 54.95 


SINGLE SWAT FOR 2164327232 


l'i- OUTLET STRIP 
378C- SWITCH, PILOT 


BREAKER. $1099 


Баламалы ы... 


Plexiglass cover 
as shown 


МСІЗЖМІР 51,60 
MC1350P : 


Spacialtias 741500 26 74.9155 115 
Loaic Р моз 26 MLSWO | 
1 1 
ogic robes MLSO4 26 7415161 йа 
741508 .28 7415162 96. 
741509 .28 7415163 160 
11510 28 TALS164 BS 
741520 -26 741.5165 BS 
741521 .28 748170 175 
741822 .26 744 5174 76 
741526 AB 74,5175 36 
71527 286 TáL 5 180 J5 
741820 .28 7415193 985 
741532 32 1415 195 85 
741838 32 74.5196 B5 
74154 2 .B5 741 5221 1.40 4 
741548 а 2415240 165 Ad ы" 
MLS51 25 7415241 185 à 1 | р 
741,564 35 74,5243 145 Сш” — — ташы 
WD: а mis 22 Û COMPLET D 
mis7s %0 745245 225 Ӱ COMPLETE 8085A BASED 
741585 25 Т41.5257 ү: 
MISO 55 мге 206 > 
TAL 503 60 мі5279 44 AND MICROPROCESSOR TRAINING UNIT 
7415107 45 715293 100 B'OU СЕТ: 
Жебе АЗ 2% ев He © Fully assembled and tested 8085A Microcom: 
1416122 48 7415388 95 pater with IK RAM, IK PROM,& IK EPROM. 
11 53 55 nr - Programmable LIO, Keyboard unit, CPU card, 20 
та Asynchronous ser .f port, Display and 
шын à mu uocem s 
4 
915183 44 LSI 65 € 8085A Cookbook: 362paoges takes you from 
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100 16K ADD-ON 


BARE BOARD 
WITH DOCUMENTATION AND 7 2895 


ТЕ) INSTRUCTION BOON 


3159 


BASE 2 PRINTER TO APPLE COMPUTER 


INTERFACE BOARD WITH CABLE 


Add-On 
Disk Drive 
Subsystems 


For Apple, TRS-80, S-1 


mi GAT roe 
rE iv 


woe Fy 
Мағ 154 
THE ipy 


1024 х4 Static RAMS 


ооп» "5,50 


"no. 986249 


| Баз concepts fo actual design. 
Software Design-Book i” with 
detailed examination of al! 244 instructions. 


450 


4 336 pages include sample programs using 
Жоханның 265 Digital Pulser | | all basic instructions and typical assembly 
$ Tw arn ——— © О О C language. 
Tris ме ihe polen ed poor hand TECHNOLOGY. ыс um 3 


APPLE EXPANSION KIT 


MEMORY ADD-ON KIF 
INCLUDES INSTRUCTIONS 


00 


Based Computers 


Expansion and enhanced capabilities are key wo 


drive subsystems are the ideal, cost-effective way to provide the expansion capabilities you need to meel your system growth requirements. 


All of our subsystems are complete, thoroughly-t 


APPLE 


3101 Miniflonpy. 3101) Minifloppy w/interlace card 


rds in achieving full utilization of your computer system. Ош complete line о! LOBO disk 


ested, 100% burned-in, and feature a 1 year 100% parts/labor warranty. 


9-100 BASED GENERAL 


8107CA One SABOO in cabinet wipower, DDC" Controller, cable and manual COMPUTERS MODEL НО DESCRIPTION 


8202CA Two 5А800 in cabinet w/power, ООС“ Controller, cable and manual | MODEL #0 DESCRIPTION 8212 Two SABO1 m cabinet 
5101CA One 5АВ50 in cabinal wipowar, РОС“ Controller, cable and manual 41016 $4400 in cabinet wipower B212C Two ЗАВО? ın cabinet wipower 
5202CA Two 5А850 in cabinet wipower, DDC* Controller, cable and manual 82126 Two SA801 эп cabinet wipower 5212 Two 5А851 in cabinet 


* Double Density Controller 
MODEL NO DESCRIPTION 
4101C SA400 in cabinet wipower CB08 
B101C II One 5А800 in cabinet wipower lor Mod. |І LX80D 
82020 | Two SABOD in catinet wipower lor Mod Il 85232 


C802 Cable for Mod. i! 16K 
C805 Cable for TRS80 Minillopny VTOS 


Circle 276 on inquiry card. 


52126 Two $4851 in cabinet wipower 52126 Two SABS1 in cabinet wipower 


DESCRIPTION J 2 

Cable lor TRS80 Eightanch Floppy | : | 
"well INVENTORY CO. 
Dual Serial Port Option 3 


16k Byte RAM for LX80 (32KB max.) Р.О. Вох 185, Santa Ynez,Ca., 93640 
4.0 Disk Operating System (805) 688-8781 


BYTE December 1980 
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Сігсів 277 on inquiry card. 


s IK PRECISION 


Microcomputer-Controlled 


Autoranging DMM Model 2845 


а Computer stabilized accuracy to 0.1% 
= Aulo-perfection Four hermetically sealed reed relays pertorm 
Selects range for maximum resolulion range swilching with virtually no contacl wear. 
= Audible continuity indicator = Microcomputer intelligence 
Built-in audible tone generator Designed around 4-bil microcomputer. Analyzes 
a G-MOV overload protection stored data and range that provides greatest 
Provides AC and DC voltage range protection to display resolution, Program memory capacity 
1000 VDC or AC peak 1024 x 8 bits of ROM supported by 48 x 4 bits of 
a Shielded in RF fields dala mamory RAM 
Accuracy maintained in RF fields 


«їп Stock and available for immediate delivery. 


Dual Trace 5° Sweep Function Semiconductor Portable Digital 

30 MHz Triggered Scope Generator Transistor Tester Capacitance Meter 

Model 1479A | Моде! 3020 Model 5208 _ Моде! 820 
—— 


Order with Confidence and get the Fordham Advantage! 


Call tor FORD Ge = Master Charge 


our prices TOLL FREE VISA" » BankAmericard 
855 Conklin St. Farmingdale, N.Y. 11735 


< (800)645-9518 I 


в Money Order 
©%) = Check fs 
in М.Ү, State call (516) 752-0050 COD's extra Р 


zT a TH f 16K MEMORY EXPANSION KIT 32K BYTE MEMORY 
ж; | alt ааыр | RELIABLE/COST EFFECTIVE EXPANDABLE RAM FOR 


E | 5502 АИО 5800 SYSTEM—AIM Bi5-* KIM^BTM"PET'S44-BUS 


1 
TM с, EL 


БАК BYTE EXPANDABLE RAM 
DYNAMIC RAM WITH ON BOARD TRANSPARENT 
REFRESH GUARANTEED TO OPERATE ІҢ 
NORTHSTAR, CROMEMCO, VECTOR GRAPHICS. 
SOL. AND OTHER 8080 OR 2-80 BASED 5100 
SYSTEMS = 4MHZ 2-30 WITHRO WAIT STATES 


FOR APPLE. TAS-60 KEYBOARD, EXIOY, 
AND ALL OTHER 16K DYNAMIC SYS- 
TEMS USING MK4116-3 OR EQUIVALENT 
DEVICES. 

200 NSEC ACCESS, 375 NSEC CYCLE 

BURNED-IN AND FULLY TESTED 

1 YR. PARTS REPLACEMENT 

GUARANTEE 

QTY. DISCOUNTS AVAILABLE 


PLUG COMPATIBLE WITH THE AIM-65/SYM EXPANSION 

CONNECTOR BY USING A RIGHT ANGLE CONNECTOR 

к ' MOUNTED ОМ THE BACK ОҒ ІНЕ MEMORY 
А 


MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE 
6860 $ 44 BUS 

CONNECTS TQ PET ОН KIM USING AN ADAPTOR CABLE. 
RELIABLE—OYNAMIC RAM WITH ON BOARD INVISIBLE 
REFRESH—LOOKS LIKE STATIC MEMORY BUT AT 
LOWER COST AND A FRACTION ОҒ THE POWER 
REQUIRED FOR STATIC BOARDS 

USES «5V ONLY, SUPPLIED FROM HOST COMPUTER 
FULL DOCUMENTATION. ASSEMBLED AND TESTED 
BOARDS ARE GUARANTEED FOR ONE YEAR 


AND 
PURCHASE PRICE 15 FULLY REFUNDABLE IF BOARD 55 
RETURNED UNDAMAGED WITHIN 14 DAYS. 


> SELECTABLE AND DESELECTABLE IN 4k 
maa nas 
. а ASSEMBLED WITH 32Ж ВАМ 395 00 
« 200NSEC 4116 RAMS r & WITH 16K RAM $339.00 
« FULL DOCUMENTATION | | TESTED WITHOUT НАМ CHIPS $279 00 
« ASSEMBLED ANO TESTED BOARDS ARE Dm B WARD TO GET PARTS (NO RAM CHIPS) 
GUARANTEED FOA ONE YEAR АМО WITH BOARD AND MANUAL 5109.00 
PURCHASE PRICE IS FULLY REFUNDABLE IF BARE BOARD & MANUAL 549 00 
BOARD 15 RETURNED UNDAMAGED WITHIN 
1 


VISTA ¥-200 MIMIFLOPPY SYSTEM 

5100 DOUBLE DENSITY CONTROLLER 

ASSEMBLED / 204 KBYTE CAPACITY FLOPPY OISK 
TESTED DRIVE WITH CASE & POWER SUPPLY 


DAMRAM . , T $595.00 
"me «ШЕ MODIFIED CPM OPERATING SYSTEM 


КААМ , , $454.00 WITH EXTENDED BASIC 
16K НАМ $389 00 5595.00 


er — 
a COMPUTER DEVICES 
1230 W.COLLINS RUE. 
ORANGE, CA 92668 
(714) 633-7280 
Calif, padanje радае acd d% salen tax, Maalerchacge 
& Vina scorpied. Please low 14 days іст checks io 


clear bank, Phone aedem welcome, Shigsing chargers 
eil! be added ia @ shipments. і 


a . 
Т." 


Мам “адыра ақ 
pe e ge г 2. er «С 


ي تت LT‏ 


اجه 


$100 MAINFRAME 
AHO САВО CAGE 


ж W SOLID FRONT PANEL . 5229.00 

* Wi CUTOUTS FOR 2 MINL-FLOPPIES , . . $239.00 
* 30 AMP POWER SUPPLY 

Ж BSLOT MOTHERBOARD..,... , . 

* 19 SLOT MOTHERBOARD. .  .. $125.00 


PET INTERFACE KIT—CONNECTS THE 32K RAM BOARD TO 
А 4K ОН BK PET. CONTAINS: INTERFACE CABLE. BOARD 
STANDOFFS, POWER SUPPLY MODIFICATION KIT AND 
COMPLETE INSTRUCTIONS $40.00 


US. PRICES ONLY 
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NEW LOCATION ORDERING INFO __ TERMS 


1198 E. Willow Street NAME, ADDRESS, PHONE WE ACCEPT CASH, 
CO Signal Hill, CA 90806 SHIP BY: UPS OR MAIL CHECK MONEY ORDERS, 
ы (CALL COLLECT) SHIPPING CHRG. ADD | VISA & MASTER CHRG. 


UCTS, INC. (213) 595.6431. 6432, 6433 (U.S. FUNDS ONLY 
52,00 0810 (5) 085. | TAX: 6% CALIF. RES. 


ATARI | STATIC & DYNAMIC 
моде. РОН АМАСОМ GENERAL RN CHINE 


(NEW 16K VERSION) 4 
eCOMPUTER CONSOLE e JOYSTICKS MODEL - 150 PRINTER 2104's 
| «АТАН! BASIC 8K ROM «RF MODULATOR 

e57 FULL STROKE ALPHANUMERIC “РОМЕН SUPPLY Е түру : pe par nés ” "S Te 
eINVITATION ТО PROGRAMMING (IN STOCK) e 10 CPI e RS-232 or 5257.3L 


CASSETTE и 
eOPERATORS MANUAL 10% OFF SOFTWARE 136 Columns Parallel Interface (АК) STATIC 


eEDUCATION SYSTEMS MASTER WITH PURCHASE *94ASCl Character CALL FOR PRICE 5525 ea 


ATARI ormonal accessories 2114L-3 ADD-ON 2708 , с 


MODEL 4810 DISK DRIVE SYSTEM ? 

MODEL #820 40-COL. DOT MATRIX PRINTER po ғұлама 4116S memory 
MODEL #822 40-COL. THERMAL PRINTER 148-.. 400 ү ЯР» [арна EEE (450 ns.) 
MODEL #825 80-COL. DOT MATRIX PRINTER 17-49 ...3.85 | (200М5)/ 8 for $39.00 
DEPO, 090 268 S1187500 | $6.75 ea, 
MODEL #CX853 16K RAM MODULE 100 Up . .3.40 CHRISTMAS OR 
CALL FOR PRICE & AVAILABILITY IN STOCK SPECIAL 8/550.00 


SOFTWARE & S.D. SYSTEMS MICROBYTE 32K 5 
ATARI ACCESSORIES NOW AVAILABLE STATIC RAM BOARD 271 6 © 
eEXPANDORAM | & Il eiEEE/5-100 COMPATIBLE | 
SUPER-BREAKOUT ROM $30.00 | » 4K SL IN 64 ns. 
" парна «ON BOARD 8-BIT OUTPUT PORT 


STAR RAIDERS ROM $45.00 | *VDB 8024 VIDEO BOARD dO n eet 
CHESS ROM $30.00 | *PROM-100 PROGRAMMER | 44 MH7 OPERATION $11.00 


VIDEO EASEL ROM $30.00 | KITS&A&T CALL FOR PRICE ASSEMBLED & TESTED 9475.9 

MUSIC COMPOSER ROM $45.00 

3DTICTACTOEROM $30.00 CENTRONICS 8080A | CAPACITORS 
JOYSTICKS $18.00 MODEL 4737-1 .1 0 12 VOLTS 


« 80 CPS Proportional Spaced CERAMIC 
| PADDLE CONTROLS $18.00 « Dot Matrix (7 x 9) or (7 x 8) (CERAMIC) 


#410 CASSETTE RECORDER $60.00 • 96 Character ASCII 52 50 pa. | 1 1 * ea. 
* Parallel Interface 100/$10.00 


MICROBYTE (IN STOCK) $795.” VERBATIAM RS232CONNECTORS 
MERE 51,” 14 10-24 25Up 


7.80 CPU/IO BOARD SOFT-SECTO 
e DBL. DENSITY DISK MODEL «DP8000 GALL FOR - DB25P 2. 99 275 2. 45 
CONTROLLER MODEL #DPS000 (APPLE) PRICE DISKETTS DB25S 3.80 3.70 3.60 
“БАК DYNAMIC RAM BD. | MODEL #ОР9500 8 „адды 

` | MODEL #DP9501 DELIVERY $29 95 IMSAI connectors 


-4 PORT I/O BD. 
e D? DISK SYSTEM FEATURES ON DP8000: 100 PIN GOLD-SOLDERTAIL 


ALL ASSEMBLED & TESTED «80 COLUMNS, 112 CPS, BI-DIRECTIONAL, p ا‎ ДЕ 
SPROCKET FEED, 9x7 CHARACTER FONT, 
CALL FOR PRICE & DELIVERY Minis E А eh Ena «COMMODORE 
eL FEDEX 
LO-PRO SOCKETS Z-80A QUME DT-8 | PERSONAL 


40 1001 CPU CHIP DOUBLE-SIDED! 
1-99 100UP SGL/DBL DENSITY 


.10 .09 wae Е 8" DISK DRIVES «TEXAS INST. 
12 11 $10.? - | CALLFORPRICE | cALL FOR PRICES 


45 43 SHUGART | SA 800/801 DISK DRIVE 
22 21 „ы SA801R 1 OR 2 DRIVES INSTALLED, SGL. OR 
и е 7415241 i Bare Drives DBL. DENSITY/SGL.-SIDED, METAL 
.26 .24 НА Ұма dii Single Sided/ CABINET, & POWER SUPPLY 
30 .28 | Sgl/Dbl Density (1) SA800/$775.00 (2) SA800/$1250.00 
: : 74LS373 $1. 
CALL FOR PRICE (1) SA801/$795.00 (2) SA801/$1295.00 
42 .40 7415374 AND DELIVERY 1 YR. WARRANTY PARTS & LABOR 


Circla 278 on inquiry card. BYTE December 1940 357 


Circle 279 on Inquiry card. 
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— | CALIFORNIA COMPUTER SYSTEMS 
16K RAM BOARD. Fully buffered addressable in 4K 
blocks. IEEE standard for bank -addressing 21147. 
PCBD ..$28.95 Kit 450 NSEC .. 5249.95 
РТ-1 PROTO BOARD. Over 2,500 holes 4" regula- 
tors. АЙ S-100 buss functions labeled, gold fingers. 
PCBD e, $28.95 
РТ-2 PROTO BOARD. Similar to PT-1 axcapl sat- 
up to handle solder tail sockels. PCBD .. $28.95 


CCS MAIN FRAME. Kit (5-100) ................... $330.95 
APPLE EXTENDER. Kit e. 922.05 


APPLE IEEE peni dp cima INTERFACE 
KIT 7490. Kil .....................................ӛ-... 7. 
ARITHMETIC PROCESSOR FOR аш 7811А. 
mea 5150.00 
APPLE ASYNCHRONOUS — INTERFACE 
77404. Kit ..... $89.95 
APPLE SYNCHRONOUS SERIAL INTERFACE 
7712A. KH... uu $89.95 
ALL OTHER CCS PRODUCTS "AVAILABLE 


ESM 


-—f 2708 8 2776 Programming Board with pro- 
visions for 4K or 8K EPROM. Мо external supplias 
required. Textoo!] sockets. КИ... ... $143.00 


CB-1A 8080 Processor Board. 2K of PROM 256 
BYTE RAM power on/rest Уесіст Jump Parallel 
port with status. Kit . $146.00 PCED . $31.95 


VB-3 80x24 VIDEC тиш өтін inb 7 
4MHZ Bus cinis $379.95 


10-4 Twa serial мо. кем with іші handshaking 
к” та current loop: Two Em FO b 
2 9188.00 PCBD $31.95 


- ІС 64 x 16 vidao board, upper lower case Greak 
composite - к video with — $-100. 
Kit . $143.00 


CB-2 280 CPU BOARD. Kit $199 95 


Маз кеа р ponnys re Ree Pei 
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*»jhadeeRRHEARAAAG43 PETRA + ike 


DLP 


n \ 
SWIC inc. МАМЕСО INC. 


FDC-1 FLOPPY CONTROLLER BOARD will drive 
shugart, partek, ramic 5" А 8" drives up lo B drives, 
on board PROM with power boot up, will operate 
with CPM'* (nol included). PCED ....... 9543455 
FPB-1 Front Panel. IMSAI size, hex displays. Byte, 
or instruction single step. PCED . ..........$48.50 
MEM-1A 8Kx8 fully buffered, S-100, uses 2102 
type (ате. PCBD sese . ss 92895 
QM-12 MOTHER BOARD, 13 slol, terminated, 5-100 
board only . $39.95 
CPU-1 8080A Processor board S-100 with В level) 
veclor interrupt. PCBD . 228-95 
RTC-1 Reallime clock board. Two independent in- 
terrupts. Sofiware programmable, PCBD....... $25.95 
EPM-1 1702A 4K Eprom card, PCBD $25.95 
EPM-2 2708/2716 16K/32K EPROM CARD. 

PERD tress Sess ‚ $28.95 
QM-S MOTHER BOARD. Short Version ol QM-12. 
9 Siols. PCBD ........ $33 95 
MEM-2 16Kx8 “Fully Bulfered 2114 Board. 

РСВО iioi MEM $20.95 
PTB-1 POWER SUPPLY AND TERMIMATOR BOARD. 
PCBD — НИЕТ кеннен .. $28.95 
IOB-1 SERIAL AND PARALLEL INTERFACE. 

2 parallel, one serial and cassette. 

КЕ as — — " — $28.95 
2708 $7.50 21141. 450 NSEC . $4.99 
2718 ..$25,95 21141 200 NSEC .. 5599 


MIKOS 


Bu rrr RR Eee orbe amen iem о om 


DEC. SPECIAL SALE 
ON PREPAID ORDERS 


iChargo cards not included on thia otter) 
WAMECO MEM-3 WITH MIKOS PARTS. 
PCED ,.. $31.00. Кӣ less RAM... 585.95 
Kit with 2114L-4 ........ . $375.95 
Kit with 21141-2,..,,.. . $399.95 
Order now for special ship mid Jan. 

MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBDS 
MEM-2 with MIKOS *7 16K ram 
with L2114 450 NSEC .............. 
MEM-2 wilh MIKOS *13 16K ram 
with 12114 200 NSEC 
CPU-1 with MIKOS 22 B080A CPU 
QM-12 with MIKOS 74 13 slot mother 


$229.95 


$249.95 
$99 95 


8110.85 
$55 95 


Prevent ter’ lale p 


RTC-1 with MIKOS 25 i lima clock 
EMP-1 with MIKOS 210 4K 1702 lass 
EPROMS ..... 

EPM-2 with MIKOS 711 16-32K EPROMS 
less EPROMS Ж 

QM-9 with MIKOS 712 9 slol molher 
board  .... js 

FPB-1 with MIKOS -14 ай paris 

for front panel 5144.95 


MIKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKED 
PARTS. KITS INCLUDE ALL PARTS LISTED А5 REQUIRED 
FOR THE COMPLETE KIT LESS PARTS LISTED ALL SOCK. 
ETS (INCLUDED 

LARGE SELECTION OF LS TTL AVAILABLE 
PURCHASE $50.00 WORTH OF LS TTL AND GET 
16% CREDIT TOWARD ADDITIONAL PURCHASES 
PREPAID ORDEHS ONLY. 


3 4995 
$65 95 


$99.95 


VISA of MASTERCHARGE. Send account dumber, mlerbenk пула. 
ber, expiration date and sign your Order. Approe, postage mil 
be sidet Chech or money order will be sent post paid aa U.S. 
(f you are паї а tegula: customer, please use charge, cashier's 
(бесі or postal monay arder. Otheraise there will be a tai 
wtth detay for checks to clear, Can! retaienis add G% tay, 


(415) 728-7593 
P. O. Box 955 « E! Granada, СА 94018 
Please send for ІС, Xislor and Computer paris list 


Money bach 30-day guarantee. We cannol accept returned IC's 
hat have been Ый Ig. Prices subject to change without 
note, $10 minimum аны. $1.50 service Charge оп orders 
185% Ihan $10.00. 


АЮ APPLE SERIAL/PARALLEL « $144.95 
ALL OTHER SSM PRODUCTS AVAILABLE 


PRINTED CIRCUIT BOARD TRANSISTOR SPECIALS iri Bridges. 
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SANKEN AUDIO POWER AMPS 
5.1010 б TO WATTS . 
51020 G ZO WATTS , 
S- 1050 6 SO WATTS , 


TANTULUM CAPACITORS 
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EPOXY pissy vrctor board 
116* ick wii 1/70 spacing 45" и 657 
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HESS Ew Seer ie, 


"UríREBESEEESEEIE 
pan 


a m À 
Ш МА ھت‎ um m ann 


A31 rr 
ddigid 


DATtL'SDACOBBC  BbaDAC $9 


P — естен SIL XX) SU РАХ ЖА 
10 FAST YERAY DI I 
$1.75, 10918 00 AS? RECDVERY DIGDE diwa 


Silicon Power Rectifiers 
Civ Тах G FF 45 na AMBON CABLE ڪڪ ڪڪ‎ 


2 Ud Me 6.144 МН FLAT С UR COOED! г ЗА, 
& UC г асосын F0 WIRE 

3 OU Maar WG çıra 40 geni lont 

35? Mur 
5 [ВА] Ni Ha 
Б YH 


el 
cm 


- ow 

сүре а 
арту 

aw oe oe 

ЖР» 

-J arn 


МИНЕН ЕБНЫН 
КЕТІТЕІТЛІТІТЕЕІІГІЛІТТІЛІІІІТЕІ 


Fa РЕН ЕР 


„ЕНЕНЕ 


Айга) FS pet tian 
50 card 72 pe һын 


pear pea cs 
"а “ү 
И apo 


b Bre 
44021 


к\р 
EJ 
а 
* -A 
ELE LLL EET ET DELEL 


Bo 15 % 14060 25 
mx A 456 гБ 3:9 ^x 
IM 4148 H914) MUSS SETA 


lor OF ui 25y ceram disc cantas 18 91 Qu. 100 $5 00 MN 08375 
қаза 


gf 
=a 


DE 25Р mak... 19% 
DB 255 мыт». 34% 
HODOS ,......,. 91 BD 


RS232 
CONNECTORS 


He DHSS RAE SS 


ға 
ца г 


] airs 


CezEnRpPEPREXERIS 


س کے س == 
EXER‏ 
ч‏ 


REGULATORS МН} 30 WIRE WAS WORE SINGLE STRAND 
LM3!/T $250  34X12 1504 n0 Шым e , 
323K Av ЗА $575 32467466 12, 15 
T)MMGKC GYAN BF 1B er 24V ui TI THE f. 
5 МТТ COS EFI 
ЯТА Ne (eT! 
MIA дарит CENT DEF 
мыз Xu Р LETT CEGER IPF AER SWITCH 


SOLID STATE SALES 
Р.О. BOX 748 
SOMERVILLE, MASS. 02143 TEL. 1617) 547-7053 


Ad SWOT сіз 
223 + 50 | ami 
WOT 5 12,6: SY 0110 7 0 
LM305G * - 


Send Cis е ہہ سی‎ Б-Ы WE SHIP OVER 95% 
vm ОҒ OUR ORDERS THE 


DAY WE RECEIVE THEM 


Send 29€ far ous сезіп Геше 
Transisiora and Нестінеғк 
145 Ніро St. Camibitidge, Moss 
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THE STAR MODEM 


From Livermore Data Systems 


А5232 MODEM © 
SALE $135 
IEEE 488 MODEM 
SALE $265 


STAR Modem is the price performance leader with a full 
2 YEAR FACTORY WARRANTY, 


KMMM Pascal for PET $15 


А subset of standard Pascal with extensions 

@ Machine Language Pascal Source Editor 

€ Machine Language P-Code Compiler 

e P-Gode Interpreter (for debugging and learning) 

e P-Code to machine language translator for 
optimized object code 

* Run-time package 

* User Manual and sample programs 


Requires 16K minimum. Specify ROM version 
and disk or tape. 


6502 745 10/695 50/655 100/615 


6502А 840 10/7 95 50/735 100/690 
6520 РІА 515 10/4.90 50/4.45 100/415 
8522 МА 690 10/6.50 50/6 10 100/5.70 
5532 790 10/740 50/7.00 100/6.60 
2114-1450 445 20/425 100/3.95 
2114-1300 565 20/5.35 100/495 
2716 EPROM 1345 5/1275 10/1185 
2732 EPROM 39 
4116-200 өз RAM {МЕСІ B ім 39.00 
6562 Video Interface Controller 10.90 
S-100 Wire Wrap $2.65 Solder Тай 2.15 


CASSETTES - AGFA PE-611 PREMIUM 
High outpul. low noise, 5 screw housing, labels. 
C-10 10/565 50/25.00 100/48.00 

С-30 10/7.30 50/34.00 100/66.00 

АЛ other lengths available. Write for price Іі. 


ATARI 800 $777 
All Atari Modules 25% OFF 


SPECIAL-purchase ATARI 800, receive 
extra 8K memory FREE. 


EDUCATIONAL PLAN - buy 2 ATARI 
Computers, receive 1 ATARI 400 FREE! 


DISKS 


(write for quantity prices) 


SCOTCH (IMI 8" 10/300 50/285 100/275 
SCOTCH (3M| 5" 10/295 50/280 10072 70 
Maxell 5" 168/3865 50/340 100/3 15 
Maxell 8" Double Dens 10/4 10 50/395 100/380 
Verbatim 5" 10/240 50/2.35 100/230 
(add 1.00 іш plastic storage box, 1 25 for hub nngs) 
BASF 5" 10/240 20/235 100/2.30 
BASF 8" 10/240 20/2.35 100/230 
Diskette Storage Pages 10 tor 3.95 
Disk Library Cases 8" - 285 57-215 


115 E. Stump Road 


Montgomeryville.PA 18936 215-699-5826 Д В Computers 
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e one of following CBM-PET items! 


FULL FORTH + $65.00 
for APPLE or PET/CBM 


A full-featured FORTH with enhancements. Fast 
and easy to use. 


e conforms to FORTH Interest Group Standards 

e cross compilier to produce either standard 
object modules or self contained ROMable 
modules 

e built in macro conditional assembler 

e complete string processing capabililies (includ- 
ing variable length strings) 

e disk virtual memory for large programs {or 
small systems!) 

© arrays (single or multiple dimensioned) 

e full screen cursor controlled editor 

e floating point and integer processing 

€ User's Guide and documentation 


A product of IOPC Company 


Requires 16K RAM and one disk drive. 


780А System SPECIAL $3500 


@ 64K memory 

е 2.4 megabytes disk storage (2 8” 2D drives) 
@ 2 parallel and 2 serial ports 

е CP/M 2x included 


` EARL for PET (disk file based) 565 


Editor, Assembler, Relocater, Linker 


Generates relocatable object, code using MOS 
Technology mnemonics. 

Disk file input (can edit fites larger than memory). 
Links multiple object programs as one memory 


load. Listing output to screen or printer, 


i —— иы —— m 


pem 


| 


Commodore 
CBM-PET SPECIALS 


Up to $235 free кее у=”! 
“+ merchandise with purchase of 


\ 
\ 


FREE 
8032 32K - 80 column CRT $1795 235 
8016 16K - 80 column CRT $1495 205 
8050 Dual Disk Orive— 1,000,000 bytes $1695 220 
CBM Modem - IEEE Interface $395 50 
CBM Voice Synthesizer $395 50 
8N tuil size graphics keyboard $795 100 
16K Full Size Keyboard $995 150 
32K Full Size Keyboard $1295 205 
2040 Dual Disk Drive - 343,000 bytes $1295 205 
2022 Tractor Feed Printer 5795 100 
С2М External Casselte Deck 5 95 12 
Used PETS (B. 16, and 32K) CALL 
WRITE FOR SYSTEM PRICES 

*EDUCATIONAL DISCOUNTS* 

Buy 2 PET Computers, get 1 FREE 
FLEXFILE Database—Report Wnter by Michael Riley 

Flexible fite handler for PET/CBM $50.00 


CBM Full Size Graphics Keyboard 
WordPro | - for ВК PET 

WordPro 11 - 16K CBM, disk, printer 
WordPro 11) - 32K CBM, disk, printer 
WordPro IV - 8032, disk, printer 


VISICALC for PET (Personal Sollware} 
ВРІ General Ledger. AJP, А/В for PET 
Programmers Toolkit - PET ROM Ulilibes 
PET Spacemaker Swilch 


$ 36.90 
5 2290 


MIPLOT Intelligent Plotter 
by Watanabe Instruments (Digipiot) 


SPECIAL 
$1045 


ә incorporates all intelligent functions required for pro 
ducing graphs and drawings including 8 vector and 4 
character commands. 

* Distance accuracy wilhin 196, repetition accuracy 
within Д1 inches, programmable step size .004 inches, 
intemal interpolation in 002 steps. 

ө Solid and broken line Lypes can be specified. 

ә Character generator ior letlers, numerals and symbols. 
Characters can be enlarged and rolated іп four orienta- 
lions. 

© Coordinate axes can be drawn by simply specifying the 
graduation interval and number of repetitions. 

Ф Self lest made automaticaly draws complete test pattern. 

ө Printer mode outputs character data in 16 sizes with 4 
orientations. 

ә Conneclion to any micnocomputer using parallel 7-bit 
ASCII code. 

e Can use simple cable ta parallel port, or special inler- 
face to IEEE or other. 

ә Modular control circuit and mechanical construction. 

Ф Uses any hard fiber-Up pen. 

ә Uses 11 x 17 paper. 


Includes power supply, 1/0 connector, 2 pens, 50 sheets of 
paper, and complele manual. 


Dust Cover for PET 
IEEE-Parallei Printer interlace for PET $ 6500 
IEEE-RS232 Printer Interface for PET $149 00 


Centronics 737 Proportional Spacing Printer $800 
МЕС Spinwriter $2450 
ХҮМЕС НІ-0 1000 Intelligent Daisy Wheel 51975 
Leedex Video 100 12" Monitor 

Zenith 218 Terminal (factory asm | 

Zenith 289 with 48K 

Strobe Model 100 Plotter 

SYM-1 

SYM BAS-1 BASIC or RAE-/2 Assembler 

КІМ-2/80 Synertek Video Board 

KIM-1 (add $34 lor power supoly) 

Seawell Motherboard - 4K RAM 

Seawell 16K Static RAM - KIM, SYM, AIM 


KL-4M Four Voce Music Board 
and Visible Music Monitor (4 voice) for РЕТ $59 90 


MICR-REVERS! for PET by Michael Riley 5 9.95 
machine language version - you can't win at Level 5 


PAPER-MATE 60 Command PET Word Processor $29.95 
full-featured version by Michael Riley 


A P Products 15% OFF ыз 
A P Hobhy-Blox 15% OFF 


ALL BDOK and SOFTWARE PRICES DISCOUNTED 
The 8086 Book (Osborne) $12 75 


28000 Assembly Language Programming 
(Osborne) $10.50 


PET Personal Computer Guide (Osborne) 512.75 
РЕТ and the IEEE-488 Bus (Osborne) $12.75 
6502 Assembly Language (Osborne) $ 9.90 
Programming the 6502 (Zaks) $1045 
6502 Applications Book (Zaks) $10.45 
6502 Software Cookbook (Scelbi) % 945 


WRITE FOR CATALOG. 


$ 7.90 


Add $1 25 per order tor shipping We pay balance of UPS surtace charges 
on all prepaxd orders Prices insted are on cash discount basis Regular 
prices Е у ghe 
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computers with a keyboard and display, audio cassette inter- 
(aca, PROM programmer, wira-weap expenalnn waa, 4- 
ches! Counter Timer and on Board RAM and PROM 
Complete Opperetian and Ineqruction Manual included. ZEUG 


VERSAFLOPPY | 
FLEXIBLE DISK 
DRIVE Controller 


27002 sssem/T... 


WAMECO 


THE COMPLETE PC BOARD HOUSE 
EVERYTHING FOR THE S-100 BUSS 


we MEM-3, 32K STATIC RAM BOARD 


3X 32K of 2114's х Bi-directional capability on data lines. 
(Board may be used as upper or lower 8 bits 
х Full 24 line address decoding. on а 16 bit bi-directional buss.) 


(Or bank select like the MEM-2) 
* Addressable іп 8K boundary within the 64K 
% Expandable in 1K increments. boundary selected. 
(Board disabled for unloaded НАМ) 
X Kits less НАМ................8112.95. 
With 21141-4................ $475.95. 
With 21141.-2.................9549,06. 
Bare board....... MD LE 
Available mid January. 


FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD. 
Z-80 CPU BOARD WITH ROM, 8 PARALLEL PORT І/О BOARD. 


DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 
AT YOUR LOCAL DEALER 
MOST PRODUCTS FOR IMMEDIATE SHIPMENT. NO 4-8 WEEK DELAYS REQUIRED FOR OTHERS. 


WMC ine 


WAMECO, INC. P.O. BOX 877 е 455 PLAZA ALHAMBRA е EL GRANADA, СА 94018 s» (415) 726-6378 


Dual Trace Oscilloscope 
HITACHI 30 MHz 


e TV sync-saparatar circuit 
% © High zansitivty 1mV/div 


8080A 2708 POWER SUPPLY 
5 Volt 3 Amp 
APS 5-3 


MICRO- 
processon 5595 | EPROM 599% 


т aa magnilier 2 1 1 41. 27 1 б 
10 times ا‎ 95 EPROM 
D pem. "m [Intensity Р 3 (5 Voli) p X 1” 
modulation) = 
Р (2) dn: ia dina 4116 $399 | == 
E АЩ, © X-¥ aperation | 


Ф Trace Rotation 
$945. чы 


| W Mb M 
DISCOUNT 
b >ON | 
11] 
COUPO: | 
Bring this е 0 UIN imo one ol aur stores ог 
mail to our Mail Order address shown below and 


гесеме а 1 6% 1019401 NT 
on purchases from this Ad of $100 00 or more | 


Offer EXPIRES on December 31, 1981 |) 


NAME ү 


СЕТ 
CONTROLLER |. 
5037Р $35"? | 
25 UP 52500 100 up $1900 


Low Cost EPROM Erasing Lamps 


а. e» ар 


Ф өнеді ШЕГІ А? 


I S 


Z- 80 STARTER 
SYSTEM 

The 280 Sterter Kit by $Ò Systems 
Ed usas tha powerful ZO micraproeces- 
БЫШ sos sı the heart of the complete miero 
“БЕ computer on в singis board. Learn a 
T step-by-step inveduetion te miero- 


© SAPE TO usi ——— 

e CRM DO « hau RATIO ат EHO ” Таг RAPED we 85 oF 

> LALCIS 4 [PS ну LESS я FRLSES © СИРІ W LSS ERO v M 
Тиш 20 Меш: Інің 14 ішелі IMEN 7 Шееле 

Wi- ыт ылы $417 


Mioniior in AO. ADORESS 
27004 kit .... $340 38007 azsam/T. . $450 921301 mssi core БЛАН 
922704 124 9h ! 
SINGLE BOARD 822102 zie PHONE мо | 
SBC-100 "aao | PROM-100 кт | А | 
COMPUTER KIT | PROM Programmer 7 32K р ameo eae | 
- - [жашла Ne. D91000-2 |: E E ے‎ Ны чар рай 
- 1 2 $1295 
SD Systems "SORCERER COMPUTER тата Tour А: 


VDB-8024 
VIDEO 
DISPLAY BOARD 


тайтын FOO - 48 NOM - SIR RAM - сым Send check m Money Orde to. PO Be 12007 (лып Сау Са 90110 


EXPANDO RAM 


d ‚йм еле m м 
= mien 
ба co IA “Б 
= a 
кеш 


27001 kit.,...... 
38001 assem m/T...5480 


Add-On RAM Kit| dll 
27010 (16% il devices] 5165 


Calter ітісіргі at б азта tan St m 
Жан $2 00 |с cover postage and Һатыйїнър Meitei Charge aei Voie rt ord 
Бірде сымда (pat chenga ae тте 
mirhaa путём and ершн date PHONE ORDERS (233) 64-4164 


MAIL ORDER |. PORTLU AND SANTA ANA 


= tos d eer н 
2 Ae i} OR HIM fene d bk са 91:0 
SRRD жалып "ET 


SYM- ТА  — 


CUL LVER CITY 


Thy эм 


' TUCSON HOUSTON ATLANTA SUNNYVALE 
38013 sasern/T... $470 сетей; - 


$260 Ain b od АРЫҒ-ынынақ ә AR Ұры TEM 
м 1 ہے‎ ыт aran "Aum За Fp Жанға DR MEME ътт EAN вай" 
38005 assam/T... 9335 KTM-2 CRT/TY Mybd Term £348 Ser miam | cr aream ii Hara 
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DISK HEAD 
CLEANERS 


5-1/4" $14.95 
8" 3M CLEANER 


HEADQUARTERS 


77 TRACK 554 


DRIVES NEW LOW PRICE 
г 


TRS-80 Model | compatible ; ow 


TRACK S24 
DRIVES 340 


TRS-80 Model І compatible 


€ ORDER NOW TOLL FREE 1 (800) 345-8102 © IN PENNSYLVANIA (215) 461.5300 € 


MODEL Il 6.3 MEG SUPERBRAIN ™ 
overstock SALE f HARD DISK | 64K $2995. 
64K | WINCHESTER 


complete with 
Superbrain, Apple, TRS-BO 


$3400. ] $2445. | — ; 
е TRS-80 А Disk & Other Mysteries $22.95 © E PA 2 + 0 


s — "Electronic Printing Ability 250 wpm 
MINI DISK DRIVE EXTENDED 1 YEAR 


EXTENDER BOARD WARRANTY же, ^ 


| $2195. E 


мек ' $4 5,00. 


DRIVES Call For Details 


New 005/80 145.00 Anti-gatic Mats 110.00 
Sottware Documemtation Available € CALL FOR PRICES 


e VISIT OUR NEW WAREHOUSE SHOWROOM AND REPAIR CENTER @ 


WE SERVICE MANY BRANDS OF COMPUTER EQUIPMENT. = 
CALL FOR CONSULATION AND ESTIMATE. ¬ 
DEALER INQUIRES INVITED е BIDS ACCEPTED e ABOVE PRICES | 


SOFTWARE MOD.( мор. п 
Word Processing [Magic Wand) 3001 4K LIV TRS-B0 575,70 “Parallel or Serial 
General Ledger $140.95 249 16KLI 788.60 
nterf 
Payroll 99.95 1909 85232 92.10 jnana 
Data Base 149.95 299 ОК Expansion Interface 278.10 — — ~ „А. *25 cps , 45 cps 
Tape Disk 16К Expansion Interface 376.10 | 7——. "e. I 1 ннан 
Upper/Lower Саке Modification $19.95 524.05 32K Expansion Interface 474.10 = ТА | Optional (Add $600.) 
Comprehensive Diagnostics 24,96 24.85 Telephone Modem 179.95 ғ T m Р | 
CP/M $175.00 Emulator CAT by intertec 895.00 % І H | | Tractors Optional | 
New DOS + 40 TK 100.00 CRT Stands бот 139.00 Г E" (Add $250.) N 


777 HENDERSON BLVD. ARE CASH DISCOUNTED, CALL FOR OTHER TERMS. 
FOLCROFT, РА 19032 ORDER NOW е TOLL FREE 1 (800) 345-8102 e IN PENNSYLVANIA (215) 461-5300 
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Сігсів 285 оп іпдшігу сага. 


BECKIAN ENTERPRISES 


EDGE CARD CONNECTORS: GOLD PLATED: 
өзені мінін S/E Solder Eye . S/T Sold Tail: W/W Wire vni: 


PART # DESCRIPTION. Row Sa. 
BRAND: TEXAS INST. 

4078 59/100 ImsaiiCrom. — .250 
4080 60/100 Iman Н/М 280 
BRAND: SULLINS- UL Rag. 

1298865 501100 Selder Eye AM 
129970 501100 SIT Imaal 258 
128935 503100 ММ Imsai 250 
129885 501100 S/T Altair 140 
12239390 501100 SIT Cromsm. 25) 


1:Spe. 


OTHER 125” CONTACT СТА COMMECTORE: 


12306 — 2244 SIE Mo Ears A 
12769 — 3072 ST „148 
12790 ашытты AJ 
100" COMTAET CTA CONNECTORS: 
10048 — 1326 SHE No Ears 140 
10280 26/60 SE TAS 80 140 
10176 — 20/48 SE TAS 00 140 
10100 — 20/48 W/W TAS 80-20 
10100 1088 S/T TRS 80 140 
10485 38/72 ЗЕ Vector 140 
10400 389/72 WIE Vector 200 
10508 — 38/72 SIT Vector 140 
T0835 — 48/80 SIE PET 4144 
10548 45/80 ИМ PET 280 
10550 — 4088 S/T PET ла 
1056056 — 43/98 SIE COSÆLF 140 
10005 43/00 ST COSIELF — 140 
10595 — 43/88 ММ COSELF — .200 
10616 43/88 5/7 COSELE — .2D0 


LC. SOCKETS GOLD. 
WIWRAP 3 TURN 


10.40 ss. 


14 pin 
1B ріп 


#1 Type Cables 
522.00 
19.00 


ALL PRIME QUALITY — NEW PARTS ONLY 
_ SATISFACTION GUARANTEED. 


10-24pcy. 25pcs. Up. | 158” CONTACT CENTER CONBECTOMS. | T TYPE SUBMINJATURE CONNECTORS, 
éd. ue | MTM vam su WE HE UR TI QUANTITY 
35 156. | 15105 6/1 | | : Е 
вз Jake | 150 12 ЕП PETINSC Ms 135 a s PART NUMBER DESCRIPTION. —— pes. 1024ре. 5.0 cs. 
15137 6/12 SIT PETWSC 4 1.89 , В DE Male 1.60aa. èi düa. TR 
иы м | 18178 SE tye ow UR 10 tdo Шм Ме абак Шш Be 
' « DE 1109631 2 Heed. 1.50аа, 1266. 1.200. 
475 — 42 15275 1020 57 шін 105 10 i-um 
445 — 145 15435 12124 SIE РЕТ MB o 280 2% 710 DA 18Р Male 2.36. 25e. 2.0004. 
425 2% 15440 1204 SIT РЕТ 148 28 24 216 DA 159 Female 325«. 310% 2.90se. 
15445 12/24 SIT PET 708 LI 25 220 DA 512111 1. ре. Grey юй 14а — 1.2000. 1.1564. 
15605 1600 SE GAI Key 140 250 2.25 200 DA 51220-4 2 pc. Moch Heet 2,5000. 2.2500, 2.00e0. 
1 335 15510 15/0 sm м Kay | 40 240 118 295 DA 110931 2pc. Grey Heed |140 1.3500. 1.20ев, 
i 015515 1 е ; { : 
&85 500 1590 18/36 SIE 0 зі ін 2m 2839 Mah нм. 2.5064. 140и. 
15510 — 18/35 SIT 140 а 278 244 DB 285 Female 3.5. — 3.4002. 3.204. 
3185 215 15700 22/44 SIE KIMVEC 140 298 — Юю 225 - "n 4 : м. ЕС кек а. = 
- 348 18708 22144 SIT ү {40 1: 25 20% pe. Grey SW Рев. қ 
15710 2264 WAN KIMVEC 200 34 295 P Male &20« is. 32.7002. 
00 215 15875 2566 SÆ LES NE NE Em an Famaj a d 
290 25 15880 25/50 S/T M) 455 10 105 1109634 Hood — 22594 20 15m. 
aso ав | 15885 25/50 WW 200 435 45 3800 e "pr ma. "uM 
525 455 16116 26172 SE 40 өл 8Ң 520 00 БОР Мы» 5.50, 5,10. 4.1504. 
49 AB 16120 — 38/72 BIT 140 6.55 E90 525 Db 58$ Femula 940. 4604 840. 
535 425 161256 — 26/72 WIW 200 87В 0 540 DD 512101 1 рс. Grey Heed 2.4000. 220 2. 000. 
к a на ш мин H ш IH 
А 1823 431 8 á 
825 S55 | 18240 43/86 WIW Mot 0000 .200 7.00 705 825 о 204182 — 90e. 0. «Тізе. 
595 530 16260 43/88 57 Mot 8800 — .208 6.50 $35 620 L 0 
820 505 16725 43/88 SJE Mer B800 148 7.20 480 575 
$310 — 540 "f Pol-Kays i ; 


L.C. SOCKETS 


НИ. 


$0.15 sa. 
0.17 м. 


COOLING FANS. 
Extra Пніні. 


$18.00 sa. 
17.08 es. 


TERMS: MINIMUM ORDER: 5156.00 ADD $1.35 For 
Handling & Shipping. Orders over $30.00 in the U.S.A. 
We Pay the Shipping. CALIF. RESIDENTS: Ріевза Add 
G% Sales Tax. 


NOTE: NO C.O.D. OA CREDIT CARD OROERS WILE BE 
ACCEPTED. 


PHONE: 213-988-6196 


CONNECTDAS FOR CEBTRONJCS 700 SERIES. 


Amphenol 57:20360 


$8.00 м. 
8.00 м. 


MAIL ORDERS TO: 


BECKIAN ENTERPRISES 
Р.О. BOX #3089 


SIMI VALLEY, CA 93063 
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ALE TIMING MODE IMPUI BOARD 


128 BOM. PROM ASSEMBLID 
Bowsp MD ЛІ 


E 


U*TE December 1980 


BRIGHIPEN LIGHTPLA Iram SOFTAPE 
CALIFORNIA COMPUTER SYSTEMS 


w 


The APPLE 1 i$ a completely assembled and lested computer 


інде Cassels. 
mare As 


48K %1125 


32K 8 1050 

СЕК IHDRIVE ONLY 5429 
NEW DOS 3 3 535 
MQOEM HB W^ INTERFACE 339 
MODEM HB OILY (Movation Су) 154 
GRAPHIES PADLET 559 
SUERIYFE PRENIER 

е рда (ntetace 519 

APPLE COMPUTER 
TRTERTACE CARDS 

FROTOTYP MO. HOBBY CARD iz? 
PARALLEL PRINTCR INTERFACE CARD 145 
COMMLMHICATHOM CARD 4 0825 

Connector Cable 1% 
HE SPEED SERIAL INTERFACE CARO 15% 
АИО STEM ШІН PASICAL 479 
CENTRONICS PRINTER 

INTERFACE CARD 144 
APPLESOF! 1) FIRMWART CARD 

WrAvte Sia RAA 149 
INICGER BASIC FIRMWARE CARD 

Wian b Ping dad ROMS 144 

ADD-ONS 

16% MEMORY UPGRADE 

(85-80 Appie Soter) y 
АН! WUMERIC INPUT KEYPAD 

(Okt or Меш Куру 11] 
ALF MirSIC SYNTHPSIZER 239% 


19 
x 


Wi 


ORDERING INFORMATION: 


PROGRAMMAERE ТІМЕН MODULE 
ТЕТІ” 

J^. DIGIT BLD АҢАА ГЖ, TO 
БІТЕЛІ CONVERTER 

РТВ IEEE 488 11975 (МТЕНҒАСІ 
Mo 74904 

ASyRCHRÓNQUS SERIAL ІНІ RIACE 
Ho FILM 

SYNCHRONOUS ST RIAL INTERFACE 
im) 7712A 

PARALLEL INTERFACE No. 77204 

ARITHAEE TEC PROCESSOR CART: 
ий ?RLIB 

WIRE WRAP BOARD 

SOLOER ТАП BOLALI 

EXTENDER BOARD 

РСВ EICH BOARD 


CORNUS 10 ШІСАВТТҒ HARD QISA 
ORIG Sr SIE 

CORVUS MIRRORS (ER Кейий) 

ORAS WIRAGA? (УІН Required? 
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| COMPUTER SPECIALTIES 


1261 BROADWAY 


EL CAJON, СА. 82021 © (714) 578-0330 
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Р.0. Box 4430Х 
Santa Clara, СА 95054 


ELECTRONICS Will — жй Ave. 


Same day shipment, First line parts onty. Factory tested 
Guaranteed money back. Quality IC s and other compo- 
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PROM Eraser 
| assembled. 25 PROM capacity 537.50 

(with timer $89.50). 6 PROM capacity OSHA: 
UL version $69.50 (with timer $94.50). 


280 Microcomputer 

16 tat O, 2 МН? clock, 2K RAM, ROM Bread- 
board space. Excellent for control. Bare Board 
$28.50. Ful Kit 599,00, Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00 


$-100 Computer Boards 

8k Static б Econo ПА КИ 14500 
16K Stance Godbout Econo XIV КИ 285.00 
24K Stalic Godbout Econo VIIA-24 Kit 435.00 
32K Static Godbout Econo X-32 Ки 575.00 


NiCad Battery Fixer/Charger КИ 
Opens shorted cells that won t hold a charge 
and then charges them ир, ali ın one laî меуі! 
parts and instructions 57.25 


Rockwell AlM 65 Computer 
6502 based single board with ІШІ ASCII keyboard 
and 20 column thermal рлгім 20 char. aiphanu- 
тебе display, ROM monitor, fully expandable. 
$375.00. 4K version $450.00. 4K Assembler 
$85.00. ВК Base Interpreter $100.00 

Spena small supply tor AIM6S assem. эп 
frame $54.00. гіз А)МБ5 an thin bnefcase 
wilh power supply $499.00. Molded plastic 
enclosure to it both AIM6S and power supply 
$47.50. Special Package Price 4K AIM, BK Basic, 
power supply. cabenet $549.00 

AIMDS/KIMVIM/Super Ell 44 pn expansion 
мәлі; 3 female and 1 male bus. Baad plus 3 
connectors 522.55. 


60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
10 crystal time баса Outstanding accuracy 


Video Modulator Kil $8.95 
Convert TV set into a high quality monitor wo 
aflecing usage Comp Кї wauh instruc 


Multi-volt nad Power Supply 
Bv Samp, -18v Samp, 5y t.5 amp. - 
‚5 amp, 12у .5 amp, — 12v ophon. + 5v, = 12v 
are regulated. Basic Kit $29.95. Kit with chassis 
and ай hardware $43.95. Add 54 00 shipping Kit 
of hardware $14.00. Woodgrain case $10.00. 
$1.50 shipping. 


Video Milerface Kil 


80 IC Update Master Manual $55.00 
Comp iC data selector. 2700 pg. master reference 
gude Over 51,000 cross references. Free update 
sence through 1980. Domestic postage 53.50. 
Modem Kit $60.00 
State of the art, ong., answer, Ho tuning neces- 
sary 103 compatible 300 baud Inexpensive 
acoushc coupler plans included 
LAC 7000 + Printer $389.00 
40/20 column dol matra impact, std. paper 
Interface all personal compulers. 

64/40 32:20 version $405.00. Ороспа! cables 
zvailalwe. 
LAC 7000 printer interface cable ior ЕН 
with «ойыме рн 00 


TERMS: $5.00 тіп. order U.S. Funds. Calil residents add 6% tax. 


$10.00 тіп, order BankAmericard and Master Charge and COD. $1.00 insurance oplional. 


Shipping charges will be added on charge cards. 
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Compare leatures belore you demde to buy алу 
other compuler. There is no olher computer on 
Ihe market today Ма! has al the desirable beng- 
his of the as ЕН for so Пе money. The Super 
Ell 5 а small single board computer that does 
many big things itis an excellent computer for 
iraina and for learning programmung with its 
machine language and yet ıl 15 easily expanded 
with additonal memory, Full Basic, ASCII 
Keyboards, video character generalian, et. 


Belore you buy another small computer, see i й 
includes the following features’ ROM monitor, 
Slate and Mode displays; Single step, Opltonal 
address displays; Power Supply, Audia Amphlier 
and Speaker. Fully socketed tor ай IC's, Real cost 
ol ın warranty repairs: Full documentation 


The Super Elf inciudes a ROM топан for pro- 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in- 
cluded in others at ihe same price. With SINGLE 
STEP you can see the microprocessor chip opera- 
Ing with the unique Quest address and data bus 
displays before, during and after execuling m- 
struchons. Also. CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 


Ап RCA 1861 video кан chip allows you 10 
connect lo your own ТУ with an inexpensive video 
modulator to do graphics and games, There is a 
speaker system included lor writing your own 
music of using many music programs already 
written. The speaker amplifier may aso be used 
{0 dne relays for contro! purposes. 


А 24 key HEX keyboard includes 16 HEX keys 


This is truly an astoundang value! This board has 
been designed 10 allow you (o decide how you 
want it optioned The Super Expansion Board 
comes with 4K of low power НАМ fully address- 
able anywhere m БАК with built-in memory pro- 
teci and a cassette interlace. Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabine 
alongside the Super ЕН The board includes slots 
for up tà 6K of EPROM 12708, 2758 2716 or TI 
2716) and ı5 Ку sockeled. EPROM can be used 
for the monitor and Tiny Basic or other purposes. 


A IK Super ROM Monitor $19.95 is available as 
an on board option in 2708 EPROM which has 
heen preprogrammed with а program оа! 
editor and error checlung mult file cassette 
грайте software, {relocatable cassette file) 
anolher exclusive from Quest. И includes register 
save and readout. block move capability and 
video graphics driver with bintang cursor. Break 


А new enhanced version ûl Super Basic now 
avatlaMe. Quest was the first company worldwide 
to shp a full size Basic tor 1802 Systems. A 
complete function Super Basic by Ron Cenker 
including floating point capability with scientific 
notation (number range + .17E*}. 32 bit integer 
* 2 bikon, multi dim arrays. string arrays. string 
mampulation, cassette Û, save and load. basic, 
dala and machine language programs, and over 
75 statements. functions and operations. 


Gremlin Color Video Kit $69.95 
32 x 16 alphanumerics and graphics, up to B 
colors with 5847 chip, 1K RAM at Ғ000 Plugs 
into Super Elf 44 pin bus No high res graphics 
On board AF Modulator Kıl $4.95 


1802 16K Dynamic RAM Kit $149.00 
Expandable to 32K. Hidden refresh wécloces up to 4 
MHz wo wall states Addl 16K RAM $83.00 
Super Elf 44 pin expansion board, 3 female and 1 
male bus. Board plus 3 connectors $22.95 
Tiny Basic Extended on Cassels $15.00 
(added commands include Stringy, Array, Cas- 
] retia LT nic.) 

| 5-100 4-Sinl Expansion $ 9.95 
| Super Monilor Vii Source Listing $15.00 


RCA Cosmac 1802 Super Ell Computer $106.95 


plus load, reset, run, wall, ippul, memory pro- 
lect, monitor zeleci and single step. Large. on 
board displays proide output and optional high 
and low address. There ts a 44 pin standard 
connector slat for PC cards and а 50 pin connec- 
tor siot for the Quest Super Expansion. Board 
Power supply and sockets lor ail IC's are in- 
Cluded m the расе plus a detailed 127 pg. instruc- 
tron manual which now includes over 40 pgs. of 
Software info. encluding a senes o! lessons to 
help get you started and а music program ami 
graphics (агре! game Many schools and univar- 
Silies are using the Super ЕП as a course of study 

DEM's use it loc iranng and R&D 


Remember, other computers only offer Super Elf 
features al additional cost or not at а! Compare 
before you buy. Super ЕН Kil $106.95, Hiph 
address oplion $8.95, Low addrecs option 


$9.35. Custom Cabinet with dniled and labelled | 


plexigtass Iront panel $24.99. All metal Expan- 
sion Cabinel, painted and silk screened, with 
room for 5 5-100 boards and power supply 
$57.00. HiCad Battery Memory Saver Kit $5.95. 
All jats and options also completely assembled 
and tested. 


Quesidata, a software publication lor 1802 com- 
puter users is available by subscnption for 
$12.00 per 12 issues. Single issues $1.50. [5- 
sues 1-12 bound $16.50. 

Tiny Basic Cassette $10.00, ол ROM $38.00, 
ongimal Elf kit beard $14.95. 1802 software: 
Moews Video Graphe 
$3.80, Chip 8 Interpreter $5.50. 


Super Expansion Board with Cassette Interface $89.95 


pomts can be used with the rester save (eature 
Io isolate program bugs quickly, бел ГО with 
single step. И you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button. 


Other on board options include Parallel input 
and Output Ports wiih full handshake. They 
allow easy connection of an ASCII keyboard to the 
input port. RS 232 and 20 ma Cyrreni for 
teletype or other device are on board and 

need more memory there are two S-100 stots for 
sialic RAM or video boards. Also a 1K Super 
Monitor version 2 with video driwer for full capa: 
bikly display wth Tiny Basic and a video interface 
board Parallel 1/0 Ports $9.85, AS 232 $4.50, 
TTY 20 ma I/F $1.95, 5-100 $4.50. А 50 pin 
coanector set with nibbon cable 15 available al 
$15 25 for easy connection between the Super 
EH and the Super Expansion Board. 


Power Supply Kil tor the complete system (see 
Muth-vott Power Supply ). 


Announcing Quest Super Basic— SECOND GENERATION 


вей, built- 


Disc, 
pj 


— a Qo red 

n sions for Sirin 1 

Printer Driver, 1/0, 4 definable 

library and statement renumbering. 

Easily adaptable lo mon 1802 sysiems. Re- 

quires 15K RAM minimum for Basic and user 
rograms. Source lisiing for both Serial and 

arallel VO included. 


Super Basic on Cassette $40.00. 


Elf Il Adapter Kil $24.95 
Plugs into ЕНІ providing Super ЕП ало 50 pin 
plus S-100 bus expansion (With Super Ex- 
pansion). High and low address displays. state 
and mode LED's optional 518.00. 


Super Color 5-100 Video Kit $129.95 
Expandable to 256 x 192 hugh resolution color 
graphics 6847 with all display modes compi ter 
controlled. Memory mapped. 1K RAM expanda 
ble to 6K. S-100 bus 1802, 8080, 8085. 280 etc 
Edilor Assembler $25.00 
(Requires minimum of 4K lar E/À plus user 
source] 

1802 Tiny Basic Source listing $19.00 
Sapar Monitor V2.0/2.1 Source Lisiing 520 00 


FREE: Send lor your copy of our NEW 1980 
OVEST CATALOG. Include 48+ stamp. 


BYTE December 1980 


cs $3.50. Games and Music | 
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BUILD YOUR OWN LOW COST T 
MICRO-COMPUTER "T ү | Ағ. 


POWER SUPPLIES 


FOR S-100 BUS, FLOPPY DISCS, ETC. 
POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 


ITEM — USEDIN PRI. WINDING SECONDARY WINDING OUTPUTS SIZE UNIT 
NO. KIT NO. TAPS 2xB Vac 2х 14 Vac 2x24 Vac WxDxH PRICE 
T1 1 OV, 110V, 120V 2x7.5A 2x2.5A 334" x 398" x 318" 21.95 
T2 2 OV, 110V, 120V 2x 12.5A 2х3.5А 334" x 43" x 3o" 27.95 
T3 3 OV, 110V, 120V 2x9A 2x2.5A 2x2.5A 334" x 43" x 3n" 29.95 
Т4 4 OV, 110V, 120V 2x4A (28V, CT) 48V, CT, ОЗА Зу" x 39A" x 3A" 22.95 

POWER SUPPLY KITS (oPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 

ITEM USED FOR +8 Vde -8 Vde +16Vdc  (-16Vdc @+28Vdc SIZE WxDxH | UNIT PRICE 

КІТ 1 15CARDSSOURCE 15А — 2.5A 2.5A 12"x5"x4X4" 51.95 

KIT2 SYSTEM SOURCE 25A 3A 3A 12" x5" x44" 58.95 

KIT3 DISC SYSTEM 15А 1А 2А 2А 4А 14" x6" x 477 66.95 


EACH KIT INCLUDES: TRANSFORMER, CAPACITORS, RESIS., BRIDGE RECTIFIERS, FUSE & HOLDER, TERMINAL BLOCK, BASE 
PLATE, MOUNTING PARTS AND INSTRUCTIONS. 

DISC DRIVE POWER SUPPLY "R3" assy. & TESTED, OPEN FRAME. SIZE: 9"(W) x 6" (D) x 4x"(H) --.. 66.95 
SPECS: 4-5V @ БА REGUL, OVP, —5V @ 1A REG., + 24V @ 5А REG., SHORTS PROTECT.OPTIONS: 1. REPLACE + 24V BY + 12V 
IDEAL FOR 2 SHUGART 801/851 OR SIEMANS FDD 100-8/200-8 DISK DRIVES & ROCKWELL AIM-65. 2. ADD 12V @ ТА, $10.00 MORE. 
SHIPPING FOR EACH TRANSFORMER: $4.75. РОА EACH POWER SUPPLY: 55.00 IN CALIF. $7.00 IN OTHER STATES. CALIF RESIOENTS ADD 6% SALES TAX. ОЕМ WELCOME 


| ) SUNNY INTERNATIONAL SHIPPING ADDRESS: | 
MAILING ADDRESS: 221297; S. VERMONT AVE | 
P.O. BOX 4296 (TRANSFORMERS MANUFACTURER) TORRANCE, CA 90502 той {ева «ай pa 


| TORRANCE, СА 90510 — (213) 328-2425 MON-SAT 9-6 


3 ALTERNATIVE INTERFACES 
FOR THE TRS-80 


Save by purchasing only those units into a full timesharing terminal, 
that meet your needs. Want a Parallel choose the Chatterbox. Interested ina 
Printer or RS-232-C Serial Port, choose Disk Controller plus additional 

the Comm-80. Plan to turn your TAS-80 memory, choose the Disk-80. 


CHATTERBOX.| 015К-80. COMM-80. 


һай 4 | 
%-- ES [m Zs 
4 ч z — " — — = as 

*300 baud originate modem disk controller (4 drives) e RS-232-C port (50-19.2K baud) 
e Centronics printer port 8-bit *hardware data separator software/hardware selectable 
e HS-232-C port (50-19.2K baud) eincludes 16K of RAM «Centronics printer port B-bit 
*connects to keyboard or I.E. provision for additional 16K econnects to keyboard or I.E. 
ereceived data automatically «buffered TRS-BUS expansion echain up to 16 units 

routed to printer ports connector «use with I.E. for 2nd printer 
eincludes terminal software real-time clock eincludes terminal software 


«only $279.95 complete *only $329.95 complete «only $179.95 complete 


To order call (516) 374-6793 € 
or write: The MicroMint Inc. 
917 Midway 
Woodmere, NY 11598 wm] 
Dealer inquiries invited. 


TRS.80 із Hademárk of Tandy Corp 


ALL INTERFACES ARE RADIO SHACK 
HARDWARE AND SOFTWARE СОМ. 
PATIBLE AND CARRY А 60 DAY 
WARRANTEE INCLUDING PARTS AND 
LABOR. ALL UNITS INCLUDE USER'S 
MANUAL, POWER SUPPLY & AUXILIARY 
TMS-BUS CONNECTOR FOR FUTURE 
EXPANSION, 
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WE WILL NOT BEUNDERSOLD 


DISK DRIVES $314 


40 track. 102K Byles. includes power sup- 
ply and THS-80' compatible silver 
enclosure. Ready to piug-in and run the 
moment you receive il. Can be inlermixed 
with each olher and Radio Shack drive an 
same cable. 90 day warranty. One year on 
power supply. Available for 220 Vac 
(50 Hz) operation. External card edge 
included. 


FOR TRS-80* 
ССІ-100 514 40 Track (102K Bytes) for Моде $314 
CCI-280 '4". 80 Track (204K Bytes} for Model | $449 
ССІ-800 8" Drive for Model IL (% Meg Byles) $795 
For Zenith 289 
ССІ-189 5447.40 Track (102K Bytes} add-on drive $394 
2-87 Dual 5 vs" add-on drive system $995 
DISKETTES — Box of 10 (5 а") - with plastic library case 
Maxell $30 BASF ог Verbatim 524 
8^ double density for Mode! Il (box of 10) S36 
CLEAR PLASTIC CASE - Holds 50 diskelles $19 
DISK OPERATING SYSTEMS 
PATCHPAK #4 by Percom Data 5 8.95 
CPIM for Modell. 2епИһ 9145 «© forModelil. Aitos $169.00 
NEWDOS Plus 40track $ 95.00 
NEWDOS 80 $135.00 
COMPLETE SYSTEMS 
ALTOS БАК, DD. 55, 2-Drive, 1MB ACS 8000-2 $3395 
APPLE 16K $988 
TRS-80* Model Il-64K 53499 
TRS-80* LEVEL Il-16K with keypad 5689 
ТВ5-80* Expansion Interface $249 
HEWLETT PACKARD HP-85 52790 
ZENITH 289. 48K all-in-one compuler 52440 
ZENITH 218 5735 
TELEVIDEO 912В $698 91205698 9206 5748 920C $748 


ATARI 400 $489 ATARI 800 S747 


APF Game Only $99 Complete System 5499 
MATTEL INTELLIVISION 5229 
MONITORS 

LEEDEX 12" B&W Video 100 $129 
ZENITH 13° Color 5379 
SANYO э" B&W УМ4509 $155 
SANYO 12° B&W DM5012 $210 
SANYO 12" Green Screen DM5112 $215 
SANYO 13° Color DMC6013 $375 
APF 9” BEW TVM-10 $139 
TELECOMMUNICATIONS 

CAT MODEM woris same as Radio Shack Telephone Inter tare И $148 
D-CAT HARD WIRED DIRECT MODEM $199 


COMMUNICATIONS SOFTWARE 


CCITELNET VERSION 5: А communication package which 
enables microcomputer users to communicate bolh with large 
mainlrames and other microcomputers. Completely CPIM compati- 
ble Muitiple communication protocols supported. $149 


INTELLIGENT TERMINAL SYSTEM ST-80 111: Enables a TRS-8Q0* to 
act as a dial-up terminal on any time sharing network, $139 


16K MEMORY UPGRADE KITS >10582.5о $43 


200 ns for THS-B0", Apple 11, (specity): Jumpers 82.50 


PRINTERS NEC Spinwriter 


Letter Quality High Speed Printer 
Includes TRS-80" interface software. quick 
change print fonts. 55 cps. bidirectional. 
high resolution plotting. graphing. propor- 
tional spacing: R.O. $2395 
НО with Tractor Feed $2575 KSA with Tractor Feed $2950 
C.ITOH Starwriter, 25 CPS. daisy wheel printer 51895 
C.ITOH Starwriter Il, 45 CPS. daisy wheel printer $2195 
Letler quality prinlers. Use up to 15" paper. t year warranty on 
parts. 3 months on labor. Proportional spacing and bidirectional 
printing. Same as VISTA V300. 


779 CENTRONICS TRACTOR FEED PRINTER $969 
Same as Radio Shack line printer | 

737 CENTRONICS FRICTION & PIN FEED PRINTER $795 
n x 9 proporlional and 7 x В mono spacing. 
Same as Hadio Shack line prinler iV 

730 CENTRONICS FRICTION & PIN FEED PRINTER $595 
7 x ? matrix Same as Radio Shack line printer JI 

P1 CENTRONICS PRINTER Same as Като Shack quick printe« $259 


PAPER TIGER (IP440) Includes 2K buffer and graphics option SB79 


1 P460) Bidirectional. 160 cps. graphics and 2K buffer $1075 
TI-810 Faster than Radio Shack line pointer lil Parallel and 

serial wiTRS§-80° intertace software win + | case & paper tray $1589 

Compressed print. vertical form control 51865 
OKIDATA Microline 80 Friction and ріп leed $545 

Tractor Feed. iriction, and pin [eed $645 

Microline 83 Bidireclional, 120 cps. uses up to 15" paper 51050 
EATON LRC 7000 + 64 columns plain paper S289 
ANADEX DP.9500/01 51350 ОР-8000 5795 
ACCESSORIES 


HEAD CLEANING DISKETTE: Cleans drive Read/Write head in 30 
seconds Specify $'a” or B" 520 еа!$45 for 3 


FLOPPY SAVER: Protection for center holes ol 5'4” floppy disks. 
Installation lools and rings for 25 diskettes. 5 11.85 

Re-orders of rings only 8 6.95 
EXTERNAL DATA SEPARATOR: Eliminales data separation prob- 
lems (crc). Improves reliability This рид іп unit comes fully 
assembled and tested. S 29.95 
2-80 SOFTCARD: Your key to software expansion The plug-in 2-80 
Soltcard transforms your Apple into a 7-80 while keeping all the 
benefits of Ine 6502. Comes with CP/M in two disk formal. MBASIC 


and GBASIC. full documentation and utility programs. $339 
RF MODULATOR: Adapls video to TV 5 35.00 
ТН5-80 & OTHER MYSTERIES $ 18.95 
NEC SPINWRITER THIMBLE $11.95 RIBBON $ 6.00 
CCS CARDS: Parallel or serial printer inlerface cards $115.00 


RS232: For Radio Shack Interface $ 84.00 
TRS232: Teletype current loop outpul fromcasselte pori $ 49.00 
DISK-DRIVE EXTENDER CABLES: Fils all mini-dis& drives 

S 16.95 
SIX (6) PRONG ISOLATOR: 150-2 S 54.00 
AC FILTER/5 PRONG POWER STRIP 5 39.00 
DISK DRIVE CABLES: 2 drive $29.00 4cdrive 5 35.00 
DUST COVERS: TRS-80/Apple 5 7.95 
PLASTIC DISKETTE HOLDER: For ring binder, holds 20 S 800 


For fast delivery. send certified checks. money orders or direct bank wire Iransters Personal or company checks require Iwo to three 


weeks lo clear. 


DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED 


Send for FREE Catalogue 


The CPU SHOP 


5 Dexter Row. Пері, B12M 
Charlestown. Massachuselts 02129 
Hours 104M-6PM (EST) Mon-Fri, Sat. till 5} 
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Massachusetts Residents аяп 5 
' TRS-80 ıs a Tandy Corporation Trademark 
* Digital! Research 


TO ORDER CALL TOLL FREE 1-800-343-6522 
TWX: 710-348-1796 Massachusells Residents call 617/242.3361 


Sales Tax 


master charge VISA’ 


THE mtd gaan Cake 
Ж 


BYTE Dxember 1930 365 


WE HAVE 


8039 


MICROCOMPUTERS 


NEW PRIME PARTS 


* TIMER APPLICATIONS 

* CLOCKS 

* SYSTEM CONTROLLERS 
* KEYBOARD ENCODING 


а 5 VOLT SUPPLY 6MHz 
* ETC. 


SEND CHECK FOR 
IMMEDIATE DELIVERY 


1-5$19 6-25 $15 
ОЧЕН 25 $10 
MARSHALL PHILLIPS 
U.S.I., DEPT. 37 


10324 S. DOLFIELD ROAD 
OWINGS MILLS, MD 21117 
[301) 363-3000 TELEX: 8-7675 
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MEMOREX 
Floppy Discs 


Lowest prices WE WILL NOT 
BE UNDERSOLD!! Buy any 
quantity 1-1000. Visa Mastercharge 
accepted. Call free (800)235-4137 
for prices and information. All 
orders sent postage paid. 


PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Lus Obispo. СА 
33401. (In Са! call 
(805) 543-1037 ) 


64 output channels from a single multiplexed 
8-bit digital-fo-analog converter (DAC) 

High density/Low cost: $8.30 per channel 
Compatible with any 5-100 Bus system 

On board refresh saves the system's processor 
(rom the feed to continually update each 
channel 

+ .4% absolute accuracy 

Options include: fast non-multipkexed 12-bit 
DAC and/or bil digital output port 
Perfect for home, laboratory, or electronic 
music applications 


Operations Manual — 45.00 
Check or Money Order 


Chgilat Multi-Mgdia Cortrn 
р 2138 Patterson $17 
Eugene. ОН 974045 
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ponents. 


COMPUTER 
EQUIPMENT 
& SOFTWARE 
BARGAINS 


EVERY MONTH 


BUY, SELL OR TRADE ALL TYPES OF 
COMPUTER EQUIPMENT AND SOFT- 
WARE (pre-owned and new) among 


20,000 readers nationwide іп BiG | 


{11x14") pages. Classified ads are 
oniy 10“ per word and are indexed for 
easy and fast location. Subscription: 
$10 a yearí12 issues. Money back 
guarantee, 
COMPUTER SHOPPER 
Р.О. Box Ғ-14 
Titusville, FL 32780 
(305) 269-3211 
MaslerCharge or VISA orders only, 
Call TOLL FREE 800-327-9920 


TRS-80* COMPATIBLE, ІВМ 
SELECTRIC* -BASED I/O TERMINAL 
with ASCII conversion installed: $645.00 


Many Other Пета Available: Tape Drives; 
Cable; Cassatie Drives; Wire; Power Supplies 
(5 voll 35 amp, olhera); Displays; Cabinets: 
Transiormers; Heat Sinks; Printers; Com- 


Send for Free Catalog 
WORLDWIDE ELECTRONICS, INC. 
130 Northeastern Blvd. 

Nashua, N.H. 03062 
Phone orders accepted using VISA or MC 
Toll Fraa 1-500-258-1036 
іп NH 603-859-7661 
*TAS-80 15 a Irademark of the Radio Shack 
Drvision of Tandy Corporalion. 
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FIFTY BUS SYSTEMS 
32K 6800s from. $1694.59 
32K 6809s fram $1844.69 


Include: Chassis, CPU, 32K Static Ram, 1/О8 
Ғиһу Expandabla 


2114L 300ns STATIC RAM CHIPS . . $5.90 


FACTORY PRIME Kan ae vti at vitia 
Add 15 00 Ные on Orders Under 1200.00 


32K STATIC RAM BOARD 
РОЯ THE 5550 AND 5550С BUS (SWTP stc.) 
9 S850C Extended Addressing (can be aisabied) 
a 4 sepgiale ЯК blocks * Low power 2114L RAMS 
" Sockeled lor 32K e Wiile Project 
в Gold Bus Connectors 


I Жы.) ое T $328.12 


Q 


1337 W. 37th Place • Mor , IL 560609 
(312) 927-5510 а TWX 9 1-4055 


The Company that бейгеге. 


Quality Efectronte products since 1875. 
БІМІК: e$ GHOST* are Awpritered Trademarks of ОЯ INC. 
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Acoustic Modems from 
Metaresearch 


МА-50 
1 Answer/üriginale » Griginalg only 
* Bell 103-113 compatible a Crystalcontcolied 
* 319" assembled 2111% assembied (00° kt} 
BOTH UNITS FEATURE: 
+ Rates to 300 baud, R5232 interlace, ПЫШ duplex 
* Rugged wood & metal construction, іну AC wall малзптнт 
» 1-yóar wartanty оп assembled units 


METARESEARCH 

1100 SE Woodward 51., Portand , OR 97202 

(503) 232-1712 

Add '?* shipping š handling. Visa, MC accepted 
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80X24 VIDEOTERM" - 


7X9 MATRIX DISPLAY FOR 


LOWER CASE W’ DESCENDERS APPLE E 2» 


ч 
di 
" 


жылата Зема ваза DR вета cash oe 


30 cotumaas try 24 lines with easy ip read 7x9 dot emat, 
әррет and lower case with dascendars using shill lock 
feature » 1K firmware incorporates PASCAL and BASIC 
orotacalls $59 user Із not required to enter machines 
language programs or change PASCALS. Misc info. or 
Goloxy hlas = Compatible with aii APPLE II peripherals 
$0 User won't need new soltware paiches lar future 
saltware producta + (уза! controlled dot clock for 
ахсейепі character stability e vVIDEOTERM 16 ine same 
size as Ihe Apple language сага and power consump 
tion is háld Io а minimum through the use of CMOS and 
(ower power devices + Character sei can be user de 
finable up to а maximum al 128 symbols of 6x16 dot 
mairix l'ont = Display contiol characler mode and lour 
slandard display formsts controlled by escape sequen- 
ces * Built in light pan eapabihly * Inverse display 
mode * 5060 HZ operation * Босий on all IC's. 


PCL То: graphic EPROM $345 A 
OPTIONS олды EPROM бле dwg E25 y 
YIDEO БҰЛТЫН PLATE, індегі 
in cope slot te chess between 
APPLE” pe VIDEOTERM 212 e — 
MANUAL: INS 


Ды JET N. W. ==. M Сагай. OF PFO Phone (MER FIDEI 
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The best choice 
in mainframes ! 


© $199 CARO FRAME Ф AXIAL BLOWER 

@ 22 МН: 12" САТ MOMITOR © ASSEMBLED b TESTED 

8 Та AMP POWER ЦИМ Y S READY FOR FDL CARDS 
€ PPAR A LONLA CASE B NEW LOW rence 


MOREY BOARDI 5855. 00 


ool] INFINITE 


[GSP [— [Nu 


319 8. CTRAWBAIDGE, MELBOURNE, FL 3290} = (3059 724 158S 


Circle 299 on Inquiry card. 


АП you do is 


pick uL Fee 


do the еру. 


Are you forced to drive from store to store hoping 
to find the computer products that you want? Do 
you have to wait week after week on a back-order 
with other mail order suppliers? 


Instead, why not relax and shop at HobbyWorld. 


We've become the nation's largest mail order 
electronics supplier for two reasons. We carry 
thousands of high quality, competitively priced 
electronics products in stock and we ship 9575 of 
our customer's orders complete, the same day we 
receive them. 


(800) 423-5387 (in United States) 
(800) 382-3651 (in California) 
(213) 886-9200 (Local/Outside USA) 


HobbyWorld 


Electronics, Inc. 
19511 Business Center Drive, 
Dept. B12 
Northridge, CA 91324 


Circle 300 on inquiry card. 


aT 


рп | е. 
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So stop wasting your time and send for our FREE 
forty-four page catalogue containing 1,С.'5, semicon- 
ductors, computer boards & kits, software, books, 
toys & games, disks, printers and much, much 
more...To get your catalogue either circle our 
reader service number, call us toll-free, or fill out the 
information below and send it to Hobby World today! 
If you live in the Los Angeles area stop by one of our 
HWComputer retail stores: 


іп Redondo Beach In Northridge 
2301 Агіевіа Blud. 19511 Business Ctr. Dr. 


NOTICE OUR DIFFERENCE. 


FREE HobbyWorld Catalog 


Name 
Company 
Address 
City 

Zip 


State 
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HIGH -reCrt 


COMPUTER PENDANT 


A great Chrisimas gill ides 
and great way of iming your intecesrs be Known 
Ten yews ің zuch a jewel was ufenaginable 
Today 1\5 technology 15 Transífprmung gur ives 
and the society enm Ine из 
Toe white ceramec and quar? package 
айғасіз attention, while à close: took reveals 
it acacy and precmion of the silica circuit 
Tht raghn-1ech symbot of the seventers 
5 à genuine product о) The micro glectionic галі 


Pendant ауд не ar 
Sod paled chain $12.50, gold fied chain $19.95 
14K күнгі chain $85.00, ar as а 61си pm $9.95. 


Send check oc money order 
plus $1.50 postage and handling 10: 
HIGH-TECH JEWELRY, 3 CANTERBURY НО. 
ISLINGTON, ONTARIO, CANADA М94 5B2 
GALL 416-233-2B80 
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SALES : SERVICE : SUPPORT 


THE BEST HEH YORK AREA PRICES 
OM ALL OMID SCIENTIFIC COMPUTERS 
- LOCAL USERS GROUP ~ 
BUSINESS AND PERSONAL SYSTEMS 


PROFESS IAL BUSINESS SOFTWARE: 
Systems пош aval lable: 
Encumbared Budget Accounting 
imventory/invelcing Export Managemant 
Malling List Payroll 
Accounts Receivable Accounts Payablo 
Manuals avallable эорагатайу....,,. $>) 


ALSO AVAILABLE: 
"Eaton LAC 7000% Plain Paper Printar...3356. 
"‘Chidets Microline & Printer- 
upper/lower case, graphics, any paper, 
soltwarg selectable prind тіге.,......6 


MASTERCHARGE Ё Ұ15А WELCOME 
Designers & Builders of informaron Syscems, inc. 
One Maytair Road - Eastchester, New York 10207 


(914)779- 5292 
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CONVERT ANY TV 
TO A HIGH QUALITY MONITOR 


~ NEW - 
HIGH QUALITY 


ТТІТІТІ Y 
T ¥ 


ә Hot Chassis ur Transformer sets* 
ә 64-80 characters per line 
e By-passes tuner & 1.F. 
e Normal viewing unaffected 
е Safe—Easy kit installation 
ACVM Hi-resaotution $34,95 ppd. 
" Referenced to neutral 


V.A.M.P. INC. 
Box 29315, Los Angeles, CA 90024 
Calif. Residents add 6% Sales Tax 
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(212) 833-4170 


6800 Micro Modules 


* duri a - 


FOR INTERFACING TO: sensors, 
fransducers, analog signals, sole- 
noids, relays, lamps, pumps, AC 
motors, DC motors, stepper motors, 
keyboards, displays,488 GPIB. 


ADDITIONAL FEATURES: 5800 MPU, 
counter/limer, fall safe battery back up 


Wek Corp 
ve [WINTER tpm 
LatayeBe, ІМ 4?v04 
. 32242-8428 
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TERMINAL 


DATA 


MODEL 1200 AS-232 DATA SPLITTER 
avaitabíe іп kit form 


Model 1200K qgivas the lerminal of mitro- 
processor user а second interlace for a printer, 
plotter, cassola or tape drive. It operates al any 
speed & isolates the (wo output devices from 
each other, while providing 2 AS-232 ігнагізсев 
fram tha Ierminal or microprocessor. 


The kit consists О) 3 RS-232 connectors, 
printed circuit board, all necessary componants, 
gnclosura, mounting hardware & assembly in- 
structions . oo ; . $67.00 


write or call 


TERMINAL DATA CORP. 
11878 Coakley Cir. 
Rockville, MD 20852 
(307) 881-7655 
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ATARI, OWNERS 


| SCREEN PRINT INTERFACE 


Obtain hardcopy of any screen image 
(graptics ond г or text) on either O 
TRENOCOM 200 or IDS 440 Paper 
Tiger print: Simply offoch tha sup- 
plied рогове: printer coble and (ood 
the software бот соза (may be 
rorsfered Io (ак) Obtoin а "picture" 
of fhe screen on your prin under 
Әкесі (CTRL?) or program (Х10) 
contio Works in all graphics, мл! 
Modes 06 veal) at LPRINT and UST "P" 


Only $1 59 


Сошогпип (езделк odd 6% fox 
ATARI is 9 recognized trademark of ATARI, inc. 


MACROTRONICS. inc. © 


1125 М. Golden State Blvd. / Suite б 
Turlock, CA 95380 (A) 
(209) 667-2888 | 634-8888 


We are experiencing teiephone ex 
difficulties, please Агер trying. " 
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STRUCTURAL ANALYSIS 
SOFTWARE 
For TRS-80 and North Star 
Computers 
SPACE FRAME (Finita Elemant — Stiffness RM, a 
Br var ODD a Desen Vernon $100.00 


TRS-80 Model 1! 3400.00 
plus postage 


TRuSS FORCE iMathod oJ pointa solution al Common 1020185) 
Сази Version 150.0L Cassette Version $50.00 
pius postage 


LINEAR PROGRAMMING (батро Method! 
(sk Veron $80.DU Cariae Version $60.00 
pius postigi 


ENGINEERING ANALYSIS 
SOFTWARE 


E23 Avon Drive West 
Hightstown, NJ 08520 
Phone (609) 440-3445 


In Califomia Contact: 
MICOPS INC, 
421 Royale Park Dr. 


San Jose, Ca. 95136 
Phone (408) 629-5716 


Circle 303 on inquiry card. 


Versatile Interface Peripheral Board 
Serial/Parallel [/O For The Apple ПІ 


SERIAL FEATURES: Soltware Baud Rate Select * 
50-19.2 К Baud * Crystal Controlled * Partial 36 
Pin Connector Strapping = R5232C 


PARALLEL FEATURES: Centronies Compatible * 
Full 34 Pin | O Connector Strapping * ісі O Lines 
+ 4 Handshakes 


ALSO: 256 Bytes On Board Ram е ALL COLD 
Connectors ‘Sockets е & Foot 34 Conductor Ribbon 
Cable With Centronics Compatible Connector * 3 
Foul Senal Ribbon Cable With Male DB25 Conner - 
tor * 90 Day Limited Warranty * Doxumentation 
with Driver Software 


SMS « VIP $169.95 ea AGT 
Shipping Add 2.0% з Texas Residents Add 57% 
Sales Tax ” Payment By Check or Money Order 


B1RD + BOARDS 
Southwestern Management Services. Lid. 
Box 7277 Austin Texas 78712 
Phone 512-327-1834 
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d апо 5 Computers 


2247 Shetland Road 
Livermore, Ca. 94550 


SCOTCH brand diskettes 
740-0 Single sided 8^ box al 10 . . $3250 
743-0 Double density 8 boxol 10. .. 4850 
743-0 Double density/ds 8'boxol iQ . 65.00 


HEAD CLEANING DISKETTE 


TEXAS INSTRUMENTS 
99/4 Console . E 


and more .. .send for our catalogue 
California residents add 6% sales tax 
All arders, add 3% shipping and handling 
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Рап Атегісап 
Electronics, Inc. | 


a Radio Shaek 


AUTHORIZED SALES CEHTER 


We Have 

DISCOUNTS | 
FREE SHIPPING 

and a 

‘TOLL FREE ORDER NUMBER 
800/531-7466 


Texas and Principle Number 512/581-2765 
Telex Number 767339 
Department B 
1117 Conway 
Mission, Texas 78572 


VISA’ 


Model 111 


ані Color Computer 


w^ 
Pocket 
Computer | 
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TRS-80 SOFTWARE 
FOR 
STOCK INVESTORS 

1. Technical Analysis 
*Price Cycle Forecasting 
*Moving Averages 
*Momentum Analysis 


($89.95) 
2. Portfolio Bookkeeping 
($39.95) 
Call or write for further 
information. 


AMPERO SOFTWARE 

PRODUCTS, SUITE 12A 

5230 CLARK AVENUE 

LAKEWOOD, СА 90712 
(213) 866-3783 
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ош compute 


ly been told 


DON'T BE SATISFIED WITH EXISTING } 
QUALITY. See lor yourself what our "new 
concepts ' modulator сап do far your pic- 
tue... MICRO-VERTER Model! МУХ. 500, 
115 PP. Phone eiders welcomed. 


HOTLINE пілі: 402-987-3771 


OHIO SCIENTIFIC 
SOFTWARE 


| Pharmacy | 
Complete backend system: New & Raftiil 
prescriptions, Welfare, 3rd party billing, 
Welfare reports. Daily script reports, in- 
ventory, Customer logs and much more. 


| Ой | 
Production 

A program designed to keap track of all 
phases of the producers activity in a Qil or 
Gas well. Keeps totals on barrels, MCF's, 
expenses, deductions, and taxes in- 
cluding Windfall. Prints checks for in- 
vestors and landowners. 


CALL FOR PRICE AGREEMENT 


TURN-KEY COMPUTER 
| 424 E. Cotton Longview, TX 75601 
214-753-8719 
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PRINTERS 


MICROTEK MT-80 
—$ usrsass OUR PRICE $775 
—P urs is OUR PRICE $685 


OKIDATA МТ.80 
usrsaoo OUR PRICE $650 


BASE, MODEL 800B 
ит 99 OUR PRICE $575 


"PLEASE AGO 3% FOR SEH TO ORDER“ 


TECHNICAL INNOVATIONS 
Р.О. BOX 803 DEPT. B 
HILLSBORO, OR 97123 

503-648-6423 
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XREF e XREF e XREF 


XREF is a high-speed cross reference 


| utility Тог Microsoft BASIC programs 


under CP/M" 


ш Extracts all program branches, 
variables, and line numbers. 

m Prints sorted report to CON:, LST:, 
ТТҰ:, or DISK. 

= High perlormance— (® 2MHz, ЗК pro- 
gram XREFed in less than 1 minula. 


This sorted cross reference is an 
exiremaly valuable tool for debug and/or 
documentation о! MBASIC programs. 
Takes programs aparl 5о you сап sae 
how they tick. Great for making fool- 
proof additions or changes to undacu- 
mented programs. Supplied on 8" single 
density disk. 


Send $30 in check or money order to: 


MICRO TIME 
Box 23033 / Richfield, MN 55423 


"CP/M—Rs89g TM. Digital Research 
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INTERFACES FOR APPLE 
by 
TEXCOM 
ENGINEERING ASSOCIATES 
*R$-232 Serial inierface — $99.95 

1 15 Software selectable baud rates from 

50 lo 19,200 baud. 
i Programmable interrup! control, word 


length, number of stop bits and parity 
select. 


“Гим Parallel Interface -- 589,93 
i Two B bit parallci ports 
‘Two 16 bil programmable interval 
limers 
{ One serial port 
1 Programmable Interrupt contro] 


* I6 Ch A-D Converler — 3149.95 
“Interfaces arc fully documented 


"Add $5.00 Гог software driversidemos on 
disk or cassctle {specify when 
ordering). 


"Custom Interfaces and software available. 


These are professional quality boards with goM- 
Plated connectors and are fully assembled and tested, 


To order, send check or МО to: 
Р.О. Box 24472, Houston, TX. 77013 
Phone: |712) 456-3720 
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5-100 VOICE 


The ARTICULATOR board allows 
you to record, store, and 
playback any vocabulary on your 
58-100 computer. input speech is 
digitized by the ARTICULATOR 
and sent to the computer via an 
on-board port for storage at 1K 
to 2K bytes/sec. This data is then 
sent back from the computer to 
the ARTICULATOR for very high 
quality playback. On-board VOX 
switching minimizes memory 
storage requirements. 


PRICE — $319 A&T 
AVAILABLE NOW 


Quintrex, Inc., 9185 Bond 
Shawnee Mission, Ks. 56215 
(913) 888-3353 
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EP RT 


Desk Top Computer 
This ипи ін а computerized Electronic Secre- 
tary (t keeps time, dale, calendar, massage, and 
meeting tes Originally sold thru в major mail 
order house for over $450 00 


Technically, ІГЕ а 6507 MICRO, ROM, Ram, 
Pianaplex Alpha Display. Ni-cad Battery, Power 
Supply. Keyboard, Wood and Aluminum Case 
wilh Schematic and insl¢uctions 


Most of Ihese Computers are warranty returns 
We are offering refurbished like new units for 
$99.95 and as 1s (Most have minor problems) 
units far $44.85 Add $4.85 parunit Tor shipping 
and handling par unit ordared А! units ara 
complete as described All sales are final 
California Residents add 6 5% Sales Tax 


Send Paymant and Order to: 


Solid State Surplus 
Р.О. Box 32418/San Jose, CA 95152 


Circle 315 on Inquiry card. 


051 & TRS DOS 


мык ам SOFTWARE 


CIVIL ENGINEERS 
SURVEYORS 


Water Distribution 
Network Analysis | 
Pressure Sewers 
Coordinate Geometry 
Matrix Algebra 
Roadway Alignment 


м” 


SYSTEK, INC. 


P. O. Drawer JJ 
Miss. State, MS 39762 


MICRO MISCELLANY FROM JBE 


The JBE A-D and D-A Converter can be 
used with any system having parallel 
ports, and interfaces with JBE Parallel 
VO Card (see below) A-D conversion 
time is 2005, D-A conversion time is 
Sus. Uses include speech, music syn- 
thesizing, slow scan TV, and joystick or 
paddle control inputs. Uses single 
power supply (5V), see JBE 5Y power 
supply below. Parallel inputs and 
79-287 ASSM. $79.95 outputs include 8 data bits, strobe lines 
KIT $59.95 and latches. Analog inputs and outputs 

è ara medium impedance zero to five volt 

BARE BOARD $29.95 range. 


APPLE " PARALLEL INTERFACE 


This JBE 33^ x5" Micro-Mlcrocomputar has (he following: 
е 1024 Bytes of НАМ (two 21145) 
в 2048 Bytes of EPROM (2716) 
* Uses one 6522 via (documentation inc.) 
a 2 & bit bidirectional NO porta 
” 2 16-bit programmable timercounlers 
* бегін! Data Port 
* Latched outpul and input with handshaking logic. 
* TTL and CMOS compatible 
The 6502 Microprocessor is particularly suited for control 
functions such as temperature control, burgh alarm, 
шесілс wheelchair, lights, etc. This Micro-Micro inter- 
faces wilh the JBE Solid State Switch and A-D and D-A 
Converler and uses the JBE 5V power supply (see 
80153 ASSM $1410.05 below). 2716 EPROM із available separately (not 
KIT $ 89.95 included in kit or asam. board). А 50 pin conneclor 


BARE BOARD $ 24.95 is included. 
| SEELE T] DISPLAY BOARD 

7 9 SQ » Y tt This handy Httle (3x7") board 

EE „Г is ideai for teaching and 


troubleshooting. п has a run 
— Stop, single step switch 


JBE Apple 11 Parallel VO Card interfaces 
printers, synthesizers, keyboards, and JBE 
АО and DA converter and solid state 
Switches. This interface has handshaking 
logic, two 6522 VIAs and а 741574 for timing. 
Inputs and outputs are TTL compatible. 


79-205 А55М. $69.95 which makes identification 
KIT $59.95 Me ee beiween 
Е address or data-bits easy 

BARE BOARD $22.95 and shows single steps for | 


teaching computer logic. 
80.3144 ASSM. $49.95 The display board has 18 


KT 842.95 Address LEDS, 8 Data LEDS 
BARE BOARD $25.95 а ^ npr LED. All lines are 
urrereda. 


BARE BOARDS 


This із what you've bean waiting for! The 32x212” Apple il Extender 
Board makes troubleshooting much faster and easier! Greal for use with 
tha JBE Apple ЇЇ Display Board. 50 pin Apple connector is included. 


80-143 $12.95 


CRT CONTROLLER 
This intelligent CAT Controller Б lalely contained on a бхбу›'' printed circull 


Control the world! Your computer can control power 10 your printàr, lights, starec and 
T20VAC appliances up ta 720 watts 6 amps al 120VAC). Input 310 15VDC, 2 -13 MA 
TTL compatible, isctalion - 1500V, non zero crossing, the switch comes in a 10r 4 
channel version and includes documentation ras with JAE Dimmer (Control 
(see below). The 1 channel version із also available professionally packaged. 


| 79282 1 CHANNEL ASSM, $13.95 кт $10.95 влғе волнр $ 6.95 | 
1CHANNEL PKGO. $39.95 
79282 4 CHANNEL ASSM. $49.95 кп $39.95 BARE BOARD $24.95 


POW ER SUPPLI ES board. Tha dasign is based on ап BOSSA leroprocessor and an 8275 Integrated 
ж e Ie re following: рин 
паз с acia ne • Keyboard Scann am 
+12 VOLT POWER SUPPLY 5x? Dot Matrix * Uses 45V power supply and %12У 
This 2x24" power supply uses a wall transformer for ү а xm 
safety and is protected against short circuit and ther- Two 27165 (1 for software, 1 for user 
та! breakdown. it is Lp at + 12 V 120MA and can шо mm le ee quer generator) 
be used ingle 2 t 120 MA. 111 al Interface RS232 and 
——— Hn t y Baud rates of 110, 380.90, 800. 1200, $39.95 


ideally suited to operational amplifier experiments. 2400, 4800 & 9600 


p тық Eo 
| KIT 518 05 8085 3-CHIP SYSTEM 
Wu I" 


BARE BOARD $ 8.95 State-of-the-art systam using З ІС"ө, an BOGS, an 8156 and alther an 8355 or 
LL ata Б, “ае 8755. The systam has the following: 
Ыыы 5 VOLT POWER SUPPLY 


* 3 MHz 8085 CPU а 2 serial Inputioutput lines 

» 256 bytes slatic RAM e Instruction set 100% 
This 2'4x2'2" SV 500MA power supply is protected ә 2048 byles ROM upward compatible wilh 8080A 
against shor circuit and thermal breakdown and * 38 parallel inpu/cutpul lines 14-bit countertimer 
uses a wall transformer for safely. It operates JBE $24 95 


AD and DA converter, 8085 computer, 8088 com. 
puter & 6502 micro-microcomputer. Documentation 
ig included. 
80-160 ASSM. $20.95 

KIT $10.95 
BARE BOARD $ 8.95 


DIMMER CONTROL 


The JBE Dimmer Control has 4 chan- 


| nels, 256 brighiness levels, on-board 

М Ё ЕРІГІП | ij power supply and four &bht paralial in- 
put ports (nol latched). This board inter- 

faces with the JBE Solid State Switch 


8088 5-CHIP SYSTEM 


An 8086 Family microcomputer system using 5 JC's, an 8088 CPU, and 8284 
clock generalor, an 8155 RAM/IO/Timer, an 87554 ЕРНОМИО and an 8185 (1K 
x B) Static RAM. This system has the following: 

+ 18-bil internal architecture 

* Up to 1280 bytes ol sialic МАМ 

* 2048 bytes af EPROM 

s 38 parallel inpuU/output lines 


+ 14:51 countartimer 
* Instruction set 100% compatible wilh ihe 8086 5 2 e а © 5 


| | SPARE PARTS 


B a ГЕРІ il aoe اسا ام ا‎ Interface Card | INTEGRATED CIRCUITS CABLE 
идеа). | 8502 % 9.95 Standard Dip Jumpers 
80-146 ASSM. $69.95 6522 5 9.95 16 Pin, 1 Ft. Length $4.95 
S 9 KIT $19.95 27185Voit $29.05 CONNECTORS 
"и BARE BOARD $25.95 | 50 Pin Connector $5.95 
XRT ALL PRODUCTS ARE AVAILABLE FROM: JOHN BELL ENGINEERING MASTER CHARGE | 


Р.О. BOX 338 а REDWOOD CITY, CA 94064 © (415) 367-1137 
ADD 6% SALES TAX IN CALIFORNIA. FOR ORDERS OUTSIDE THE U.S.A.. ADD 5% FOR SHIPPING AND HANDLING. 


Circle 320 on Inquiry card. BYTE December 1980 371 


Take Your OS Í to the 


with our 
FAIR $ 
SOFTWARE $ 


Proven Programa that will make money for You 
|! you have a C2-8PDF with Printer. We will 
provide programs on disk, with Starter Kit and 
Tips. Can be used anywhere there are people 


Also wo have User Programs for C2-8P, and 
СІ-Р, Available on cassctis, these include 
Exciting Video Gamas. Printed Instructions. 


Programs are available as listings, for use on 
any ӨСІ, or modified for other camputora..... 


Send 5.00 for Complete Catalog and Sample 
Runs, Deductable on your first order, 


ALL PROGRAMS ARE ORIGINAL! NO COPIES. 


erceptions 


Unlimited 
Box 3-ІНБЕСВ Anchorage, Ak. 599501 


Circle 321 on inquiry card. 


YEAR END SPECIALS 


Shugart ТА - 400 249 
ы ——————— — — 449 


Televideo ФІЗІ — 739 
Epson MX-80 —— —— 629 
ТЕ! RF-12 — 11] 


Expandoram ІІ ták kit —— 239 
64k kit — 359 
add $100 lor factory АЕТ 


Mosieh 4116-3 200n: 8 for 50 
Integrated Business Systems 


Е ма 
| | 280, disk based systems w/ 64k Бат 
| terminal, printer & software 


| Dental Office Management 
| Apartment Management 
Word Processing 


COMPUTER RESEARCH CONSULTANTS 


1910 Palatine Avenue North 
E3 Seattle WA 98137 E 


12081 363 - 5780 


Circle 324 on inquiry card. 


SOFTWARE FOR APPLE II 
ON CASSETTE 


FLAGBALL $12.50 
1:4 Player Paddle Skill Game 


TEN THOUSAND $15.00 
Lively Dice Garne For 1-8 Players 


BLACKJACK $ 9.00 
1-4 Players 


STAR GATE EXPLORER $15.00 


Solve The Star Gate Riddle 


SPACE CONFLICT $25.00 
2-Player Computerized Warfare Game 


HOME INVENTORY $15.00 
Use For Food Stuffs, Small Parts, Etc. 


Base 2 Printer Opt. For Above $ 3.50 


J. PANIAGUAS 
416 PLYMOUTH ROAD 
VALPARAISO, ІМ 46383 


Circle 327 on Inquiry card. 


"TIE 
10 tos ward è a FEE 


$7 50 


Premium tape and cassettés acclaimed by 
thousands of repeat order microcomputer 
users, Price includes labels, cassette box 
and shipping in continental U.S.A. VISA 
and M C orders accepted. California resi- 
dents add sales tax. Phone (415) 968-1604 
24 hours 


MICROSETTE CO. 
475 Ellis Street 
Mt. View, СА 94043 


Circle 322 on inquiry card. 


2 Dysan 


CORPORATION 


Solve your disc probleme, buy 100% aurface 
tested Гузал diskettes АШ orders shipped 
from stock, within 24 hours. Сай tol] FREE 
(800) 235-4137 for prices and information. 


EXCHANGES 
100 Foothill Blvd. 


San Luis Obispo. CA 


93401 (Іп Cal сай 
(805) 543-1037) 


IEEE-488 То TRS-80* | 
ІМТЕНҒАСЕ 


5225.00 


(plus shipping. ins. & tax) 
EVERYTHING NEEDED TO ADD 
POWERFUL GPIB-488 CONTROLLER 
CAPABILITY TO TRS-80 MODEL 1, 
LEVEL 2 OR 005 


SCIENTIFIC ENGINEERING 
LABORATORIES 
11 Neil Drive е Old Bethpage, NY 11804 
Telephone: (516) 694-3205 
"Trade Mark о! Tandy Corporation. There is no allil- 


боп between Scientific Engineering Laboratories and 
Tandy Corporation ar Radio Shack. 


Circle 328 on inquiry card. 


6502 USERS! 


Upgrade your present 6502 system to 6809 
capability with a 65-09 module. 


Simple «nstallahon No modification to 
existing hardware required. Software also 
available for тоз major systems. 


65:09 Module Kit $110 00 
6509 Module Assembled/Tested 135 00 
2K Eprom Monitor 5995 


Michigan residents add 4% sales tax. 
Send check, money order or COD to 


MICRO PROCESSOR SYSTEMS, INC. 
37060 Garfield, Suite C4 
МІ. Clemens, Mi 48043 
(313) 263-9440 


Circle 323 on inquiry card. 


SANDERS/HARRIS 810 
16 Bit Disk Systems 


3 systems - each includes: 


5 Meg Disk w/1 fixed and 


1 removable platter 
1 Centronics Printer, dot 
matcix, 165 chars/sec. 
3 Terminals (can run 4) 
Sof tware- D0S/Inventory/ 
Diagnostic 
Multi Terminal/Tasking 


Systems factory rebuilt. 
Excellent Condition-$5,500 
3 for $15,000. Dealers 
welcomed. FOB Ct. 06781 
TC!, INC. (203) 589-5000 


Circle 326 on inquiry card. 


QUARTZ CRYSTALS 


10000 MI (QU! $65 

5:060 NIME CAES 03940 

2211048 nsu 

пыз HIG 

алые изле 

тыша Же 

Малма жеген аєа алша 

HENSR WMS өлкә INES 

nea зына Cree алша 

NEI WMA опа алә 

пана HAMS 023/7008 өн? 

нына ua 0240708 ШВ 
44388 MEM SN 


отына дир аҙаслаз бағына 
IN 8 40 1068 156066 7040000 
иер 42785 отыз 55 
длина актан арды REO 
è u5»58 970600400 
0589 8 
IC f 
Ima B X 
ІЗІ. 1) 
189230608 мира сна ағы! (от 
mts - IGOA ком OE Poll ¥ 
ADO $1 00 SHIPPING 
CAL. RES. ADO 6* SALES TAX 
FREE OSCILLATOR SCHEMATICS 
WITH ANY ORDER 
QUALITY COMPUTER PARTS 
Р.О. BOX 743 / CHATSWORTH, CA 91313 


Circle 329 on inquiry card. 


Immediate response to your orders (verbal or written). 


pall toll-free... (800) 421-0347 


= " г ATARI A00 T R 9. 80% 


Personal computer. Come with computer АП TRS-80 Compatible Hardware 


console, basic language cartridge, power 
ll plus Supply, TV modulator, books. and manuals and Software. Call us and tell us what 


Only $498. ) _ you need! 
16K-Call | \ z F 
Nee | ; Б \ print wheels and thimbles 
2 48K-Call ж 


Huge selection for бите, Diablo, 
NEC. Plastic or metal. iin 
Call 1-800-421-0347. 


apple cards 


Hi-Speed Serial Interface Call 
Communications Interface Call 


toll free 


Everything that 400 has plus Basic 


: Parallel Print 
Call today and be the Language Cartridge. 16K memory (ex- اسا‎ ME aa 
е P «jam чайбы pandable to 48K). Only $798. Hobby/Prototype Call 
ul professiona % p і 
computer in its class! pt << Bonus ак Метогу Module good tilt Integer Basic Firmware Call 


Applesoft Firmware 


12/31/80. 


Q~ 
c=commodore агана паана них 


Call for latest price оп: | 4! FXpansion Memory. 16 s159, 
! apple [| 
inventory control system 


The first truly professional system 
that can tackle up to 8,100 items, 
transaction register/aucit trail, in- 
ventory status report, re-order 
report, keeps track of purchase 
orders automatically, will handle 
multiple departments or divisions, 
fast data retrieval. Minimum hard- 


NEC 
Spinwriter 


CBM 8000 

Business computer 
CBM 2001 

Business computer 
CBM 2001 


Letter quality high speed printer, bi- 
directional, high resolution plot- 
ting, graphics. 

RO with Tractor Feed $2865. 
KSR with Tractor Feed $2995. 


Paper Tiger (17440) $949. 
With Graphics 


CBM 2022 
Printer 
CBM 2023 
Printer 
CBM204D 


GEN Malim Floppy Disk ware requirements: Apple II Plus Anadex DP9500 11449. 
(300 Band) CBM 8050 with 48K, one disk drive and 80 DP8000 $849. 
CBM Voice Dual Drive column printer. Available also for Epson MX 80 $645. 
Synthesizer Floppy Disk | the new DOS 3.3. 


ые diskettes 


EN 8" (Box of 10) 
' 3740/1 зді side/sgl density 


cromemco system Ета 


| 
DATA SYSTEMS 


$4.50 es. 
3740/10 sgl side/dbi den Smart Video Terminal 
ry * $6.95 ев. 
== 5" (Box о! 5) 
104/1 soft sector, 
€ Cromemco 107/1 10 sectors, 


i | i 105/1 1 tors $4.50 ea. 
А professional microcomputer with 9 6 ѕесіог= $4.50 ен 


tremendous expandable memory. 
Call Now 

Also Z-2H Hard Disk and 22 Com- 
puter System. We carry all acces- 


FREE CATALOG Circle 330 on inquiry card. 
Get our free computer hardware. solt- 

ware, supply and accessory catalog. We 
carry most everything for Apple. TRS 80 
Vector, Alari. 


sories, hardware and software. Commodore. | 46K RAM 
І d 
monitors Micromodem 100 Call. еек Set of a $39.95 


9” Black and white. Only $185. Micromodem Il Only $329. 


Also available in Sanyo жит желе 
12" Black and white, "ease әск 2 weeks te casters 


. - checks ала 4 weeks for personi 
15" Black and white. — 57. asa zo soon ad 


CALL US TOLL FREE | harden Cal residents please add 
FOR NEW CATALOG бы Gs sales tax Sorry no COD 

OF ACCESSORIES 8 VISA | | U.S. and international dealer 
SOFTWARE 800-421-0247 ! Co Inquiries Invited. 

*TRS-80 ı3 a trademark of the Tandy Corporation Copynghi 1980 MICRO Business Werl 


In California Call (213) 371-1660 


m MICRO 
BUSINESS WORLD 
15818 Hawthorne Bivd., 


Lawndale, СА 90260 


Now уои can afford quality! 


DISKETTES 


SAVE 30% TO 45%! 


Possibly the LOWEST prices you'll (ind 
on quality SCOTCH Brand Diskettes in 
sizes to fit all Mini/Micro Computers. 
One box or by the case, all orders are 
processed quickly and shipped per 
your instructions. 


Call COLLECT to Order! 
(805) 484-8146 
QUALITY DATA SUPPLY 
P.O. Box 236, Camarillo, CA 93010 


Authorized Distributor 
information Processing Products 


Circle 331 on inquiry card. 


OmniFORTH 


FOR NORTH STAR DOS 


Ф Based on fig-FORTH 

© 8080 Compatible (5015, IMSAI. etc.) 

€ Excellent users manual and installalion 
documentation 

€ includes the interactive OmniFORTH 
compiler, Text EDITOR, File system 
utilities, and 8080 + 280 ASSEMBLER 

€ Requires North Star DOS and 24K memory 

€ Specily disk density (SO or 00/00) 


€ Price $64.35 plus $2.00 S&H 
(Florida residents add 4% sales tax U.S. Funds only 
Additional shippang charges putside US A | 


Ө INTERACTIVE 


TWX-LINK 


TWX-LINK is a complete sofl- 
ware package which interfaces 
your Cromemcd ог MP/M based 
multi-user computer to a Western 
Union TWX line. 


Using an FCC approved direct 
connect modem, TWX-LINK 
allaws your computer to act as a 
TWX Lerminal for both incoming 
and oulgoing messages. 


TWX-LINK constantly monitors 
your TWX line. Incoming mes- 


Sages are automatically received, 
acknowledged. and written lo 
disk storage, 


TWX. TELEX. MAILGRAMS,. 
AND TELEGRAMS can all be 
crealed, edited, and sent from 
your computer by using TWX- 
LINK. 


Call, write, or TWX for more info: 
CAWTHON SCIENTIFIC GROUP 
24224 Michigan Avenue 
Dearborn, Michigan 48124 
PH: (313) 565-4000 
TWX: 810-221-1265 


Circle 332 on inquiry card. 


SPECIAL INTRODUCTORY 


Limited. Quanti OFFER (жісг Nin 


МОЖ АТАК 05 
МАСК: WAND Мз 


Worl Processing tar CPM Sestems 


VISA and MaurrCharge мгеріпі 
¥ adpite urge am) Ede 


DWP 


Data & Word Processing, Inc. 
123 Rowell Court 
Old Brick House Square 
Falls Church. Virginia 22046 
(703)241-2910 


Норру Disk Drives 
3576 OFF LIST 


Rebuilt, tested, like-new, with 
90-day Warranty 


5235%еа. 


Any quantity, while supply lasts 


Also available. 
New ond like-new Perlec 24MB, 10M8, 
Cartridge Hard Disk Drives, Magnetic 
Торе Drives and Controller, 


Call, write or TWX for more info. 


IBEX COMPUTER CORPORATION 
18730 Oxnard St., Tarzana, СА 91356 
(213) 705-2517 
VISA and Mastercharge occepled 


Circle 333 on inquiry card. 


29 MEGABYTES $4495 


t э pt 5 % = ч 


ADAPTIVE DATA A ENERGY SYSTEME 
2427 Fomaas Шошіатаға, Pamana, Caitarnis D1764 
' ІР T4] ҮТЕ ТЇЇ] 


r$raà Fad Fug Мага Dige Сапггәнае 3985 
53414 JIWE Diac Canirglier Subpyétam 64495 
aro гома Dire Suhsyarem 12485 


Waonnislar is a trademark пі Mecre Pra [nteraateonal. Cw 
Мадк ian в. a crauberaarh «4 midi Вичлем Appia Ші кин И. 
CT M ra генменені trademark of Uigital Research Corp 


[9 COMPUTER systems, INC. 
ЕН 6403 DiMarco Rd.«Tampa, FL 33614 


Сем Ін û cuglaiirud FALTA e g FLCOMEIU 
raceme ai Giglio) Шезәаген 


Circle 334 on inquiry card. Circle 335 on Inquiry card. 


16K DYNAMIC RAM 


T4 4116 16Kx1 RAMS 
8 FOR 532.00 32 FOR $120.00 


THIS IS А SPECIAL PURCHASE 
OF NEW T.I. 300 N.S. DYNAMIC 
RAMS. 

These are factory spec. paris, 
not sumus. These parts will work 


with most memory boards as well 
as memory expansion for TRS-80, 
APPLE, EXIDY, etc. 


HANLEY ENGINEERING 
P.O. BOX 24432 
SEATTLE, WASH. 98114 
(206) 633-3404 


Circle 337 on inquiry card. 


USR-33OD Modem 


Auto-Dlial/ Auto Answer 5399 
Connect your TAS-80, Apple, or any other 
computer lo the phone lines. 

€ 0-300 Baud-Bell 103/113 compatible 

Ф Seria -RS232 

Ф HallFull Duplex 

€ 1 year warranty 

FCC Certitied 

бітесі connection to 

phone lines via НІС 

standard extension 


phone jack а 
USR-33OA Modem $339 
Same as 330D 

hut Manual-Originale/Auto-Answer, 


Radio Shack Model II Users - 
We һауа software lo connect you directly 
lû the phone finas, 


ы. ROBOTICS МЕ. 
ЕКІ N МАГАДА бн 

SITE IB 
CHICAGO. Lt GOGO! 
(ie) а-су) 


Circla 338 on inquiry card. 


DAVE GLD SOLS 


Address up to 60K 
contiguous user RAM 


SOS Personality Replacement 
Module moves SOLOS and VDM 
to F000 

Replacement Module board 
comes complete with new SOLOS 


ROMs, assembled and tested. 


Your old Personality module still 
works at С000. Plugging in SOS 
Module moves SOLOS ta Ғ000. 


Price: $129. 
Check, VISA or MC 
Add $3. for shipping. 
NY residenis add 895 tax 


METRON COMPUTERWARE INC. 
552 Wes! 114 Street 
New York, М.Ү. 10025 
(212) 666-2400 
Dept. B 


Circle 339 on inquiry card. 


1858 Evergreen Street 


ORDERING INFORMATION: 


« Orders under $25 include $2 handling 
ә Ali prepaid orders shipped UPS Ppd, 
e Visa, MC & COD's charged shipping. 
* All prices good through ا‎ rd ^ e 
» Mosl orders shipped sam 
e» Byte must be mentioned = oa sale price. 


8 


Duarte, Calif 


PRB? LOGIC PLS1 LOGIC PULSER 


PRB1 LOGIC PROBE 


Phone 213-357-5005 _ 


Dage 


DIGITAL ELECTRONICS | 


$36.95 


е Compatible with all logic families 
е Visual indication of low, high and bad logic levels 


Pulse stretching to 50 Msec 


PLS1 LOGIC PULSER $48.95 


Superimposes 20pps pulse train onto circuit 
No need to cut circuit trace 


* Automatic pulse polarity 


WK7 INSERTION/EXTRACTION KIT $29.95 


MOS safe 
Includes EX1 & EX2 Extraction tools 
MOS 1416, MOS 2428, MOS 40 Extraction tools 


MDD1 1 channel dispenser $ 21.85 
MDDS 5 channel dispenser 83.43 
MDD10 10 channe! dispenser 160.45 


e Dispenses 8-42 pin IC's 
е Compatible with all IC carrying tubes 
е Use with WKF for MOS-safe IC insertion 


WWh WIRE WRAPPING KIT 


9? ù е а еее 


Circle 340 on inquiry card. 


TOLL FREE ORDERING NUMBER 1-(800)-423-7144 


BW2630 Power wrapping tool $19.85 
BT30 #30 Bit 3.95 
BC1 Batteries and charger 14.95 
KIT#3 Precut wire kit 32.95 


10 ea. 14 pin, 16 pin goid wrap sockets 11.00 
EZO 7302 4.25" x 8.5" Glass epoxy board 3.95 
14 ID, 16 ID 20 IC wrap indentifiers 3.96 
TOTAL $90.01 

SALE PRICE $69.95 


Write or call for 1980 catalog 


е IC Sockets 

e Vector Board & Pins 

е Bishop Drafting Aids 

е OK Tools 

е HN IDC Crimp Connectors 


ATARI, OWNERS 


Parallel Printer Interface 
for the ATARI 400 / 800 


Connects to controller jacks 3&4 
works with BASIC / DOS / ASSEMBLER 
Three printer connectors available: 
ATARI 400 / Bon 
TRENDCOM 100 / 900 А4Р-1 АВР-1 
CEHTRONICS 730 / 737 A4P-2  ABP-9 
CENTRONICS 36 РІМ” A4P-3  ABP.3 


*Fits HI other paraliel Centronics plus Angie, 
Base 9, Epton, Сотре and Microtek. 
Order by part number, MC 7 VISA accepted 


ATARI le а racognized Wademark of ATARI, inc. 


(9M69.-...... 


тс. c 
іу 1125 М. Golden State 
Turtock, CA 95380 (A) 


(209) 547-1688 / 634-0908 
Wang erperuencing einh on 
dillicuftias, pissas keep trying. 


Circle 341 on inquiry card. 


( ATARI 


Atan 800 with 24 К................. 4229 10 
Atan 810 Oisk Drive 


PLUS 

Ви Bucket software for the Atari including 
disassembler, renumberer, сһагасіег 
generator FREE with purchase of Atan 800 
or 810. 

Atari 820 40-Column Impact Printer....$480 
Atari 822 40-Column Thermal Printer .. $360 
Atari 825 80-Column Impact Panter... S800 
Atari 830 Modem 

Alan 850 Inlerface Module ................ $176 


ALL ATARI SOFTWARE 20% OFF 
The Bit Buchet 


368 Нені Beacon Street 

PO Box 365 

Newton Highlands. МА 02161 
Phone (617) 783 3144 


Circle 344 on inquiry card, 


NEED 4 PRINTER ? 


SURPLUS 


NE: 
. Tellar Terminal 


RECENTLY REMOVED FROM SERVICE 


EACH TERMINAL INCLUDES 
IBM Seleciric Panter ONLY 
I5" Carnage $ 72 $ ей 
{ЙМ Type Вай 
YOU FA Y SHIPPING 
Pragram Tape Reader OW DELIVERY 


en = 


1714} 788 3856 


[ARNDT DIST. 
1202 HANSON LANE 
RAMONA, СА 92065 ACCEPTED 


Circle 347 on Inquiry card. 


installation 
Computers 


Sales 


(616) 698-8700 
СВОМЕМСО Dealar 


Incorporated 
HIMIMIZE DOUN TIME 
RY 

CALLING 


JEPSAN, Group К 
= PERSCI DISK REPAIR +» 


4180 44th Street S.E. 
Grand Rapids, МІ 49508 
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THE ULTIMATE JOYSTICK INTERFACE 
FOR YOUR TRS-80* 


JOY-8 м а Complets 6 Channel, 9 B4 A to D Faatunng: 
B 4channots wih variable Gain—ior kyyslicks 


Е Joypak 1 cassane- 4 алс Joyibó gamer wih 


FRENZY А umque сике, game of stralegy 3nd skal Tone shots and 
pipe angles corrochy to doleat the oppo! Use thp pushbution to 
spn your shots Prachea mode sharpens your oflonsive and 
defensive aches. Variable levels ol difficulby 


INTROBUCTORT OFFER) ora cower wim 2 дуу 
STACKS WITH рамы Тома, ARF POWER RUN Y, EPI T млн 
ASSEMMLED TESTED AF ADY TO PLAY cav $99.85 


MEGA PHONE ORDERS WELCOME 
SUSTtEMS mc. cop DEN UO ME SA 


ae” 
PE? PARR LAME i 


ONG OF PRISE РА riety To EDI TT gn 
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CAS LOW 
Д\МАИ SUSS 


PREDICTS CASH CRUNCH 


DETERMINES OPTIMUM CASHFLOW 
USING PAYMENT PRIORITIES AMD 
RECEIVABLE PROBABLITIES 


MEASURES IMPACT OF POSSIBLE 
PUACHASES ON CASHFLOW 


OOCUMENTS FINANCIAL ABILITY 
B129 Нввйу to run 
on CP/M system, 
ALPHA-OMEGA SYSTEMS, INC. 
1504 3RD AVE. SUITE 700 
SEATTLE, WA 88107 


(2051 622-2719 ш 605% 


Circle 348 on inquiry card. 


CROSS-ASSEMBLERS 


WRITTEN IN ANS! FORTRAN 1Y 


PACKAGE NO. мснин) 
ХА5Ы6800 MCB800.02.08 
XASMEBO! MTORO 1 
ХАЗМЕВ08 МСг8805 
ХАЗМЕ MCONOE 
KASMIORS о RIBS 
XASM 1802 COP 1802 


ХА5М6502 8520 FAMILY 


Full inatracton =i M! addressing modes. Free-inerast input, 
ralocatsbe іншек aad object module, many user-ralectable 
eszembly options. @-characte labels, arithmetic кергізтеің in 
operends, long error messages, high execution өрем. 

ful tapabkiy areemblers rah on almost any күзет suppor: 
ting ANSI standard FORTRAN IV, 1986 or ister, at a (rection of 
tha сәл of a separate development system. 


FÜNTRAN SOURCE MEDIA 


PRICE 


MAGNETIC TAPE PACKAGE ...... 375.00 
PUNCHED CARD PACKAGE. . $90.00 
MANUALAISTING ALONE .. ... 920.00 


Packages incheds manualiisting, chipping in U.S.A. For candy, 
specify punch code. сүле Ter рүн 


Шыны Воз ma 
612,72: 120: 
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MAGIC МАМЫ” 
$325 


This powerful word processor is fı stock for 
most CP/M compatble systems, including 
Feda Shack, North Star, 


ector Graphics, 
Cromemco and APPLE [wth 2-90 card @ 
$295 and Videx БО column board qp $295]. 


MAIL MAGIC™ 


mei management software, wih 14 user da- 
fined heids snd full merge and sort capabdty is 
avelable for $1489. 


We will also эшм оп all specific hardware and 
software for APPLE, PET and Vector Graphics. 
Computer City “== 

Р.О. Box 60284 В 


Houston TX 77205 
(713) 821.2702 sm] 


Mage Wand 15 в regetered trademark of 
Ма Magic же; Stered trademark of 
ва t tr. 
Computer City 


Circle 346 on inquiry card, 


DISKETTES 


For record reliability and quali- 
ty buy 3M Scotch Diskettes. АШ 
Diskettes are іп stock for im- 
mediate shipment Call TOLL 
FREE (800) 235-1137 for prices 
and information. Visa and Mas- 
ter Card accepted. All orders 
sent postage paid. 

Ty 

=r 
“PACIFIC 

EXCHANGES 
100 Foothill Bivd 
San Luis Obispo. СА 
93401 (In Cal cali 
(mon 54251037 | 


Circle 349 on inquiry card. 


Contact us for new prices 
Qume Datatrak 8 


Siemens FDD 100-8D 


Single sided 8” floppy drive, the latest 

& greatest revision. Features double density 
plus much mare, An extremely reliable 
drive $439 2/$409 

Hard sector option kit... $9.95 

Data separator option kit... $9.95 

The following 5%" mini-floppies share mast 
features with their 8” cousins, so without 
further айо, . „ 


Siemens FDD 100-5D,........... $279, 
Оште Datatrak 5 (double sided), ... 399, 
BASF Mini тіпі................ 279, 
ee TIIT Tf 7. 7 34. SS 
All the above mini-floppies ага fully 5 А400 
compatible, 


Double sided floppy with NO HEADACHES, 
Although many think this an impossibility, 
seeing ís believing, and this drive is really 
something! Shugart compatible, fully option- 
ad, reliable, and rapidly becoming the stand- 
ard in double-sided diskdom, 

$599, Two/$549, 


Disk controllers 


Delta Products double density $349 
Micromation doubler 439 
Tarbell single density, A & T 225 
Tarbel! single density, kit 184 
Tarball double density, ОМА 425 


Sorrento Valley 8” single density 
for Apple 


375 


Manuals for all drives are $10, refundable against future purchase of 
drives. Also, all 8" drives can be ordered with 220 v/50 hz for world- 


wide use. 


Hard 


Accessories Disk 


Cable kits for 8” drives with 10° 50 сопа, fiat cable, 
power cable, and ali connectors. Assembled if de- 
sired, One drive 27.50, two 33.95, three 38,95 

for mini floppies [34 cond): one 24,95, two, 29.95 


СР-206 Power-one power supply. Powers two drives 
more than adequately, top quality. 2.8A/24V, 
2,5БА/5М, БА/-6М,,,.......4..... $99. 


mini-floppy power supply $79 


а п B п цн 


PRAGMATIX 1 


Incrediblel! — Two 8" Shugart compatible single sided floppy 
disk drives {double density), CP-206 power supply, in hand- 
some color coordinated cabinet, with full cabling, connectars, 


CII HB 10 MBY fully REMOVEABLE cartridge 
drive, Complete with control(er, personality card, 
media, power supply, cabling, connectors and 
documentation, Highlighted by stylish & modern 
cabinetry. $6995. 

Shugart SA4008 20МВҮ fixed disk system. 5-100, 
includes controller, power supply, and all that is 
necessary to run 56995. 


Electrolabs 


РОВ 4436, Stanford, CA 94305 
800-227-B266 


415-321-5601 
Telex. 345567 (Electrolab Pia) 
Visa MC Ат. Exp. 


sy stern, 


variety ..... 


and documentation, plus one bax diskettes!!! All for an un- 


precedented $1865. Up to one MBY of storage. 
wilh Qume Datatrak B" dauble-sided drive $2495 


Circle 350 on inquiry card. 


With two 8” single-sided disk drives... 
With two 8" double sided disk drives in piace 
of single-sided variety. ,........... 
Desktop Mainframe MT-100, Contemporary styling, a handsome cabinet 


coated with durable epoxy finish colors (blue, beige, off-white & silver]. 
Easy to fit into an office environment, The proper way to start your 


Above plus two 8'' single sided disk drives... . 
Above with two 8" double sided disk drives in place of single-sided 


Electrolabs ' 
Monthly Special! 


TELEVIDEO 912C , 

TELEVIDEO 920C 

Features typewriter keyboard, microprocessor 
controls, Upper ower case, adjustable baud rates 
(75-9600 baud), special function keys, much 
much more. 


Second page memory aption $29.00 


Data Display Monitors 


used 12” Sylvania monitors. Composite 
video, 12 MHz, 120 VAC. with new P-39 or 
P-4 tube, $79, used tube $59, OEM style 
(without case], subtract $12. U-fix model, 
10/$300. 


4116 dynamic RAM, 16k Bonanzall 

Set of B, 16K, for Apple, TRS-BO, Exidy, Heath & more. 200 Ns, 
prime parts, at the unheard of 549/8. 

Large discounts available for quantity & dealers (500 & ур), Offer 
limited while supply lasts, as these will vanish quickly!!! 


Media 


8" ...$39.99 SS/SD 


8” ...$49.00 SS/DD | 
8” ...$55.00 05/50 || 
8” ...$59.00 DS/DD | 


5%" $34.95 SS 
5/4” $59.00 DS 
Verbatim, Memorex, Scotch, or 
equivalent name brand 
Special Introductory Offer!!! 
Wabash 8" diskettes $29.00 SS 
$39.00 OS 
Price is cheap, but they run 
like champs!!! 


Diskette head cleaning kit for 54" or B" 
$28.75 includes everything for 1 drive 
for 1 year. Alignment Diskette for 
Floppy Drives. ......... $39.00 


ENCLOSURES 


Rackmount Mainframe MT-200, This gorgeous 
beast is so appealing that it can easily function 
also as stand-alone mainframe, Very modern 
styling with fully actively terminated 5-100 bus. 


$1899, 


$2498. 


$1599, 


$2199. 


* ж Ф =: эб €" 9" э к 


$25 min. order. Calif. residents add 6% sales tax. Orders under $75, add 5% shipping 
and handling, over $75 add 2.5%. All pricing subject to change without notice. 
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Threaded Interpretive 


Languages 


К. G. Loeliger 


Threaded languages [such as FORTH) are an exciting new class of languages. They аге compact 
and fast, giving the speed of assembly language with the programming ease of BASIC, and com- 
bine features found in no other programming languages. Án increasing number of people are 
using them, but few know much about how they work. Is a threaded language interpreted or 
compiled? How much memory overhead does it require? Just what is an "inner interpreter?'' 
Threaded interpretive Languages, by К. С. Loeliger, concentrates on the development of an 
interactive, extensible language with specific routines for the ZILOG Z80 microprocessor. With 
the core interpreter, assembler, and data type defining words covered in the text, it is possible to 
design and implement programs for almost any application imaginable. Since the language itself 
is highly segmented into very short routines, it is easy to design equivalent routines for different 
processors and produce an equivalent threaded interpretive language for other development sys- 
tems. If you are interested in learning how to write better FORTH programs or you want to design 
your own powerful, but low-cost, threaded language specific to your needs, this book is for you. 


le ви = M a — — “MMi mY — A— — —— — —— جت‎ SS Е —— — — — — — — — — — — — —— — — —————— ——-—»— A 


И, / - qnd oher MIA EMO raw-Hill B12 
C i. EE ISBN 0-07-038360-X 
q da | i Books nr your local computer store ec FA 
Please send — 1 < copies of Threaded Interpretive Languages 
Name Tile Company 
Street Cily State/Province Code 
Cali TOLL FREE: 600-258-5420 Check enclosed in the amount of $ 
or Mall To: Bill Visn Bill Master Charge 
Card No. 
БЫТЕ cep Dee 
T T 70 Main St. Add 75€ per book to cover postage and handling. 
к 4 JAS Peterborough, NH 03458 Please remit in U S. funds or draw on a U.S Bank. 


PRICES SLASHED FOR DECEMBER!!! 


2114-3L 9257-31 2708 | 2716 TRS-80/APPLE 


4096 BIT (1024x4) 300ns (TMS 4044) 450ns 8K [450ns 5 Volt only MEMORY EXPANSION KITS 
LOW POWER STATIC RAM 4096x1 300ns EPROM 16 K EPROM 4116’s RAMS 
LOW POWER STATIC RAM from Leading Manufacturers 
” 


8/534°° 8/50" 5859 each | 512%5 each еб 46K 1 200/250 D 
100 + 53% 100 pcs. + 4" for 8/°54°° or 10/5100" Sg ins $9600 Ds 


M О О ГЕ М SAL E «2. АОС $3.00 FOR PROGRAMMING JUMPERS 


FOR TAS-69, KEYBOARD 
| 4116's 100 pcs & UP $4.20 each 
X. MAS 4 GA801 1000 pcs & UP $3.80 each 
SALE ل‎ 


THE STAR qi | б ГЛ n FLUKE 


from LIVERMORE 
FEATU ® 


FITS GTE HANDSETS! 2 
ї 
2 YEAR WARRANTY 91 39 . 00 | І QW COST 
EXCLUSIVE ACOUSTIC CHAMBERS "i 
Tha exclusive triple seal of Livarmore's new flat mounted 9) 
cups locks the handset inlo Іле acoustic chamber yielding | 
superar acoushc isolahon and mechanical cushioning. | 


тете ее ғ m A ee E oer a ш... uper S 00 MOD LD 
roughout Iha wor в oilers utmost іп fiex- 
у and transmission roliabilily. еа Е 804 


" ecitications: Capacity Single Density Double Density 


ata Rate: 0 to 300 
` Compatibility: Bell 103 and 113: CCITT E а Зона Pam. „с 


* Frequency 5 ability: *0.3 percent Crysial controlled - ағалы ant 
e Receiver Sensitivily: — 50 dBm ON, — 53 dBm OFF Қ, А... ыы 71 Vos amr dala 


+ Modulation: Frequency shilt keyed (FSK 
• Carrier Dateci Delay: 1.2 seconds ON; 120 msec OFF Б UM Ж 0 DS a 


n/à 
* EIA mete Interface: Compatible with RS 232 Transler Rate 250 kilobils/sec. 500 klinbits/sec. | дм eumd yurd ex come 
^ vmm n Latency (average) 83 ms H3 ms СЕЕ 


+ Teletype Interface: 20 milliampere w ^. Me = 
» Optional interfaces: IEEE 488. TOY uh ы 1. m 
a international (ССІТТ) frequancies pls ara Average 
— Onginate/Ol/Answer, Full Duplex/Test/Hall Setting Time 


m 
up 
E Indicators: Transmil Пата. Recewe Data, Carrier Head Load Tine 


Ready. Tes! Shu i 
garts SABO! standard floppy disk drive is the estab- 
+ Power: Supplied by 24 VAC/150 MA UL/CSA listed wall- | ished industry leader with od 85,000 units installed 


mount transtormar. Input 115 VAC, 2.5 watts. (А 220 around the world This flo 
рру disk drive application leader- 
VAC, 50 Hz adaplor i5 جن‎ upon request.) ship is backed by 17 patents and a technical staff with 


· Dimensions: 10° x 4" x 1 
« Weight: 1 74105 (31bs. shipping weight including AC SEE и man-years of disk drive engineering 


adaptor.) 
* Warranty: Two years on parts and labor, excluding the 
AC adaptor which carries (he manufacturers warranty 


List SALE 

^u Ко Dosen tipo Price PRICE 
LIV-STAR Н5232, TTL Modem $199.00 $139.00 
LiV-STAR20M А5232, 20MA Current Loop 5199.00 $139.00 
LIV-STAA-¥21 CCITT European Standard — $229.00 $209.00 
JEEE 488 Standard ЫР. 00 5288.00 


LIV-IEEE-v21 {EEE ABB. CCITT Standard \ $488.00 $388.00 ^ FOR DETAILED INFORMATION 
[nr d | SEE THE 2 PAGE COLOR AD 
CND-NS2328F R232 CONGO... W $10. ON PAGES 30, 31 IN DEC. BYTE 


жыш — —R THINKER TOYS FLU-D800 .........*125" 


" FLU-D802 .........*179" 
ene арр..." 


„ Data signals ara tarminated зі the back ol the cabinet | 
wilh à socket/header connector FLU- D81 0 = €" з " п ери т 52 5,990 
+ Regulaled power supply with protaclion circullry 


« Clean, апғасиуа appearance FLU-D81 1 2L. 8209000 


“ Stackable 
" SABSOR Siemans FBD120/200 Series, Demex 2000, | FOR ACCESSORIES, SEE OUR 60 PAGE 
Remex 4000 DETACHABLE CATALOG IN THE NOV. BYTE 


• Vanted chassis for cool, reliable operation 
» Color Beige 


= 
. Sh a i le drive cabinet ` | 

ipping weig qs С КСЫ сын | © А М - 2 3 2 | 
— $ 250.00 


Single Drive Cabinet 
THT-D£2 Dual Drive Cabinet $ 375.00 


Par! No Sactoring Application Вох of 10 2 А 
oe - = Soft MEM ; TRS B Apple $23 05 OR DER TOLL FREE ECONORAM 32K RAM | 
VRB MO S518 — Hand миш — E335 1-800-423-5633 
VRB-FD32- 1000 Haid Seria Shugart BOR £37.00 except СА. АК. HI., CALL 


VRB-FD3A 1000 Satt Sector IBM 3740 $37.00 21 3 894-81 71 


` SHIPPING WEIGHT 1 LB 


ште PRIORITY ONE ELECTRONICS 


rder Mo. 
16723 B ROSCOE BLVD. » SEPULVEDA, CA. 91343 GBT120A22 Reg. $689.00 
Terms: Visa, MC, BAC, Check, Money Order, U.S. Funde Only. CA residents add 6% sales tax, ; 
Minimum order $15.00 Prepaid U.S. orders less then £75.00 Include 5% shipping and handling. * 4 MH2 wilh 280 Sale Priced 
MINIMUM $2.50. Excess relunded. Just in саве... please include your phone no. Prices subjaci lo * 5 MHz with 8085 
change wilhoul nolice. We will do our best to maintain prices thru m 1880. + Assembled and Tested 
"SOCKET and CONNECTOR prices based on GOLD, not axceading $500 per oz. е 5-100 Compatible $450.00 


“Sale Prices are lor prepaid orders only credil card orders will be charged appropriate freight е Fully Static 


Bean on Inquiry card. ORDER TOLL FREE (800) 423-5633 
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1-800-423-5633} 


except СА., AK., НІ., с | 


(213) 894-8171 


| ENGINEERING 0 
| «NS. SELECTION GUID 
IN THE NOVEMBER BUTE MAGAZ 
Terms: Visa, MC, BAC, Check, Money Order, U.S. Funds Only. CA residents 
add 6% sales tax. Minimum order $15.00 Prepaid U.S. orders less than 975,00 
include 5% shipping and handling. MINIMUM $2.50. Excess refunded. Just in 


саѕе...ріеа98 include-your phone number. Prices subject to change without 
notice. We will do our best to maintain prices thru December 1980 
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ЕЙ MICROPOLIS 


JEGOB PROGRAMMER 
2708 EPROM PROGRAMMER 


INTERSIL 


Мо. Function 


emm 


RESP 


ЮР) CMOS Precision Timer 


$ pin LP ar ммм 
„мич 
LMEHN 
ارا ا‎ 
LHNIN 
„мич 
LMR 
LF MAN 


LITT 
L N31 TH. 
масч 
(мазм 
LM220KC-5 
LM J29K.-12 
LM oe 14 
UNIT 4 
„мшот-12 
LOT -13 
MIH 
ммм 
LMISDZ 
мм 
миг 
муњ 
„мз? 
LAAT 
LAUEMP 
(мик 
LMHN NÉSÉIN 
(миды |. мы 
мик. і |. „мысы 
сми. 1.55 Қ” 7747 LA 


CAPACITOR CORNER 


50 VOLT CERAMIC DISC CAPACITORS 
14 19-49 lx» 
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ёмам 05 7400 SNHISIN 19 г a Мы T aturira in | руун, Stopwatch Chin, XTL ы 
= wg alr dimpligt hu Cre 8 бын пы 
SHIN „з ми — M ы ve етекте Û еккеннен ium ку екен а) stor abis n ne ТЫГУУ” ІС, ClrcuM Boara, Display 
ъч? Ph SN TEY A ДА м % v 4049 tand pri panum зі АСЫЙ Фа Mas (ҒАЛЫ siint ка Гьз maji qj titik nce ұп Digit Ao tLe D Сео} 
ы aa амалы Ж амлаюғы A € wasnt * ? 
сыла 2 SNH E. амтаруы A n ж Вкрай doom وس ا‎ wet ila діс سم بچ ام‎ iei doe ako: VOTE V KIR 1C, Сігешің Baird, анау 
сылақ E" SNHSN 4 اا‎ м ғ i. ж рын map gem др lanum 6 mm Құр RAL | ы ei mig Ry ih 2 ар ые „ы ка EE 
; к ецбе тайы, IL i. Е 
очам „Z SNM MY | SM MEN т a Pri “ ^ « = 9 Murs «ато ور لے‎ gene өң еар: puts (әр pf damni qu рад ыы Low RE volt im bcator 
омы a SNO nb Учам La “Хе fuos EPSOM Prop pm ee cre ua 49 CMOS LED Stopegtch/Timear 
мим MES EE ZN Келш КҮТ о. Stopwaten Chip. XTL 
э a SNE жз SNHI72N 488 I m з (neg HI deb пра ғылым» Cote: дұға іы Arepa LUpM meth Uum Tone Genarator Спр, XTL 
SP ZI -5 ыч .25 SNTMETIN = — тезі, ашын nud powri m umm Ra rm Беу ), Holl Wor’ DB Әке Араа Чыгаша ы * 
5S 14741362 a) мтч 1.75 SNTREMN 4 = и 
мач 48 | SNN лә Û SNN FE |... валасам 6s Tm———————" Prat, Counter БАЙ» KTL 
мани 2 SNIN E: SNOARN Н. m pam LE tan im perd ми Іше acderemq! Ктуікміні OF pam j pia lacey oer ЕРІНЕ? Tha Seven Decade Counter 
SENIN E EN HGP A $ N74 77N QA quen nee ee {нә эмы у ралар не (РИГА leg ГР ым рі с жалай БАМ erra ТАН tib өл Do vni P ен gonna Giors Ganerator 
SN TAK 25 5чманч "m £474] 73N Le avez at Pre a RR, quum tmu ue ey &ibup Au [Dae - (із qe uU m рар бы deem D 09, UY a ағ ек 16a та omi me è Func. CMOS Stopwatch CAT 
SNMDLN » SMAN 45 чм ^ ial, Reid w Gus neanijeng Est omis prop an ad түзі be operate РА USC FE pumice tar a Bing eom Best а Func. Stopwatch Chie, XTL 
SNAM r1 а ТИБЫ 83 ММ 1% жр 35 IC Lab as ^R eb BY, тфү «(Qu ғай, МҰ Too Мезі с. лук a TÎ Tao foe ee Ке Бен b Digit Unte. Counter C. A. 
. “ Р ms Ші п тм La 
эмин 29 | SMI — 6 | мач — 79 un i » DRE pe СС. 
SNMNMN з | SNMEN 150 | ммм za | JEGOSK KIT е” қ " $399.95 v perder o. ге 
мим з | мым Le | меч 28 | JEGOBA Assembled and tested mte $499.95 CDM Uni. cen pre 
EP чнч E мчс Е хмм LA LCD 415 Digi! ый Counte DEI 
SION ж | SNM 1% | емдәм — 9 DISCRETE LEDS Boro unte, Sau. 
мм ы t N74151N TRAE МҜ" 4 Function Counter Canis, WTL 
d a) oo "n en РНЕ CMOS Bin Prog, Timer Counter 
5ылты a мам -55 эмим H Муй om" red ән ХСПІН Не" rad 5/53 EMOS Olvida-b y -256 ас Timer 
a Яя | ——— EL. Poux A KCXGR 12” rod $a XCIHG I green 4/1 CMOS BCD Prog, TimersCounter 
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ёмам ә [ммм 05 | SNMIMN 18 ә | Бәкен Ж... CMOS 54 Timer (8 ріл) 
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м SA? E мү 53) 4 заг 5195 5 MAN XM C.A —qgranas Eus] 44 HDSP-30] C.A.—red мю 156 іт E: 
14 SOR „% MLS ЕТ 116197 th MAN X C.êû.~cranga + i „Ий м HDS$P-X491 C.C.—red жә [5% 2,2% 
мү 5% -5 744.556 1.15 141.622] 1.19 MAN Ш С.С. orange „жо 9 Б: к ТА) C.C.,R.H.D.—/;ed 200 1.25 149 % 
HL SiN E 1445107 MESA 1.94 МАМ #0 С.А. осал AD A HN C.A LHO Sy MY 12% 146 
ман 1 Nm 2 1521 1% | MANGO сС.А.-сейпев- DD SD 39 | MEH CC ALD ye FE LA is 4% 
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ALS E 1405 [22 MIL SMS 7% MAN GO C.C.—orange 1 | 58 м 442-259 салм reg .4X 15 1. ?.50 
MLS 9 444123 1% ШЕТІ 119 MAN 60 C-A —oranqe -40 э ТТ C.A.,R.H.D.—red 4X | % i-» 7,50 
MLSIS 5 1441,81 Misa 19 | мамыр с.л.-әз-оо 50 K | Мыш — C.C.R.H.D.—reg 40 1,5 Ll 19 
MI S21 $ | nti 55 | HS 19 | MANE CC.—a2:1 So N |ж ілім аң, RHO Бю 210 14 M 
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1.527 3$ 451% т NL S258 4e өй, те . -A LIT- Paolo Xsisior Opta-liot.— 43 LMIICLH 4, Hn 
nai 5 AM ә rid 48 DL7M C.C. = rad 50 1-44 КОС) Omticalty Isal;Triac Oriver 1,% LHX-Ds E. гамата LA ү 
F 5264 TLOAICP 4 LMMOT:12 1.25 n] 
74 4 н 4 к 
He SIN EOIN US RADIO CONTROL CIRCUITS TLO72C P LMT L25 E 
1537 AA ML5154 1.19 JAL. S281 1.9 ideal lof гето con^teob gy Vern whech ute pulla атр) Пішін modu: | TLOMCN LC. MMIP-$ 5 #9 
Мі Aj MLS] 1.18 241 5290 L lation (loy cars, Goals, tanka, clc.) Features: Hye function control, | LOCO ЖМ LMMIP-]2 .% [mnl 
"ri ж Ч из "E A adjustable желіні алфа, suitable tor 27 and 4? MHz bangs ang tow "TE J- алысын 4 s ыз 
А м Loa Bowe consumption Loe 1 L 4 и 
NL 5а7 An nu51tó 1.15 nL 532 1 
HLS 18 | MUSED — 135 | җы 1% HOA ТНАМІМІТТЕН ,.,........... Бл | CE жи ым nit rr 
141.548 1.1 MLSE? 1.15 HL. S X tS AGS. max. cating (T 525% fh Supply vott.. Yeo УСС. 1 % 1 таф * 
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шгеж : М » р РАМ, Power Dissip.: Om. Temp. ranga: Ора, 0 * SC. | үмлхысм |@ LF Mira 1 „мяч B 
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a б|р d н, ‚гт Жар 5 |35 
' - A | смзин ж малы ЕТТЕ 
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Preget 
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2 nin $T 
3 nin ST 
% nin 5T 


ші — WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 
SOLDERTAIL (GOLD) 9100 


STANDARD 8 pin WW a 

H pin Www it 

14 pin ҰРУ A 
3 nin 5G Д i Еріп WAY 
M pin 54. Р lI ain ww 
16 pin 54% 1 " 20 pin ww 
U pla 3 22 pin we 
A pin $G B pin мА 
ple SG { 4 28 pin Www 
X pin $a ; Ж pin ww 

4 pin 543 1.75 40 ріп we Ж. 


1/4 WATT RESISTOR ASSORTMENTS - 5% 


10 Ohm 12 Ohm B Синт U Ohm 7 Ohm 
AEST.1 Ges. ФИ Ohm 13 Ohm #9 Crem 4 Ohm 6Олт  Süpges. 51.95 


& Ohm ¥ Ohm 6 Ohm 120 Ohm 10 Ohm 
AEST.2 Sm. Ш Отт 220 Оһ 20 Опт 10 мт нт біре. $1.95 


аю Onm 950 Ohm БЮ Ohm с Onm 1M 


22 ain LP 
A nin LP 
A nin LP 
ж pin LP 
4 pin LP 


Boies 


RPM. - Із т - - . Li z 
588255 4a4SSUUSUSXSSSZERUN 


К ре з е em ра 
EF 


in 
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іше мез d 
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mr 
үлү түү frp өр қанты ым к= бше фы жш سے‎ 
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4% F 
D$ mer 
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ASZT.3 Баһ ык к Мк омж т” БО %1. з X d! 
LIK хақ ГЕ? 44h 45K 100 VOLT MYLAR FILM C4PACITOAS 
ASST, 4 Bex ық ик ри нк ик вое. 81.95 ү d ri Bit ЕД d 
кк ық ун ик а? 1 i 4 an à 
өт! - .19 OF amt м . M 
ASST. баш SK әк ык иок к бар. — $1.95 | sow OIPPED TANTALUMS (бан) CAPACITORS 
on. шек. мА лк IE IY ж и Ei IS ду A 
ASST.6 Баһ жк әк к Бык әк бора. $1.95 М и m 3 
A га шм ым том и 25 3 63 
ASST.? San. ым ал ам алы 5&M воре. $1.95 м 3 үз 
1.07 8 ы о ч 


Includes Resistar Assts. 1-7 (360 pes.) 


$10.00 Min. Order = U.S. Funds Only Spec Sheets — 254 
Calif, Residents Add 8% Salas Тал 1961 Catalog Available = Sand 414 stamp 
Postage = Add 5% plus $1 Insurance 


$10.95 en. 
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(415) 592-8097 


МАП, ORDER ELECTRONICS — WORLDWIDE 
1355 SHOREWA Y HOAD, BELMONT, СА 94002 
PRICES SUBJECT TO CHANGE 


35558 p ub EEEEZZEL 
hal, Fed sd dat ded to 


382 BYTE December 1980 Circle 352 on inquiry card. 


National 
A semconducter Clock Modules 
туос 
AUTOMOTIVE 
INSTALMENT 
CLOCK 
APPLICATIONS: 
* in-dash eurcclocks 
a After FER е! auti 
AY clocks 


s |2VDC oper irmitu. 
e РағалмаЛоанағұ 


Fentures. Bight 0.3" green display. Internal ery a тате 
bar. 0.5 vec fümy eccur, Auto, dimilay brightness control 
lope. ОзұМау color 111 егар to blug, bluenroso, green б 
yellow. Complete —judt add twitches and lent. 


МА 1003 Module ............. 516.95 


MA1023 7" Lew Cost Оюна! LEG Clock Module 895 
MA 1026 .?" Dig. LED Alarm Clock/Thermomater. 18.85 
MASOIE .J"Low Сон Digital LED Clock/Timar 6.95 
MA 1002 .6" LED Display Ow. Clock & Xformar 995 


23 National Semiconductor 


RAM SALE 


MM5290J-2 гакат 16/0Ро4181. . . $6.95 each 
16K DYNAMIC БАМ 1150145} 
(8 EACH $42.95] [100 EACH 5550 00ло 


MM5298J-3AÀ a eê E ê E 1. g 
EK DYNAMIC НАМ (LOW HALF OF MM5790JI 20045 
{Е EACH $23.05! (100 EACH $250 (ӨЛ) 


ММ2114-3 ШТ Vb 
AK STATIC НАМ [100М$) 
i8 EACH 642 86) 1100 EACH 5450.00 o1 


ММ21141-3 a : each 
AK STATIC RAM (LOW POWER 300М5) 
(B EACH $44 96) 1100 EACH 5475 00Лог! 


EPROM Erasing Lamp 


= Craon 2708, 2716, 17024, 52030, 52040, ete, 
+ Erasás up 10 4 chipa withm 20 minutus. 

ж Maintains constant expomre distance of oss loch. 

e Spscla! conductive foam liner eliminates static bud up. 
+ Built-in hety lack to prevent UV exposure, 

* Compact — only 7-6/8" x 2-7/8" k F” 

= Complete with holding tray tor 4 chips. 


UVS-T1E............ $79.50 
Jumbo 6-Digit Clock КИ 


= Four GOH. and tero . 300" ht. 
common ағыміз dimlayt 

«Шоң МАЛ5 314 cloch chip E 

ч Swrche Jor hours, minutes and hold functions 

s Hours біліу viewable to 30 (est 

a Somolgied wpinul can 

1 118VAD operation 

a 12 or 24 hour operation 

s» Includes all components, газа шиі wall trandormar 

» Sire: EX" и 3- 1/87 x 1%" 


JE747 ..............829.95 
6-Digit Clock Kit 


æ Brigh; . 100 ht. ce mm, cath 
exta dispiany 

*Usas M5314 clock chip 

eSwitchan fos hows, minuters 
and hold moder 

»Ht34 азыу vievizbole bo 20 H1. 

ы walnut Case 

2115 VAC оретайап 

+12 gr 24 w onsalion 

A^ Web ad compofrents, сата бі 
vert гае Си rtr 

везе. 8S" 2310" 1X7 


JE701................9$19.95 
Regulated Power Supply 


Lees LM3OOK. Heat sik | э 
provided. PC board con. ^ W 
struction, Provides a solid 7 — 
1 amp Ө 5 volts. Can supply up 
to :5V, :9V and :12V with 
ЈЕ205 Adapter. Includes compe- 
nants, hardware and instructions, 
Size: J x 5" x 2"H 


JE200........$14.95 


rer 


ADAPTER BOARD 
—Adapts to JE200 — 
*5V, *9V and + 12V 


DC/DC converter with *5V input, Toriodal hi- 
speed senching XMF А. Short circuit protection, 
РС bowd construction, Piggy-back to JE 200 
board, Size: 34" x 2 x IB "H 


ЈЕ205 ...............$12.95 


Circle 352 on inquiry card. 
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Coal МЕ Crock [iriasi |572) 1% 
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WROD: Neal Teme Сы as 
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av Dirict LLO Crier 

N'ecrocnniiatiar „нн 64. Dar МАМ 
& Гөр LLL D) Cotten wl Bose ігі. 
П fep VAC Firar Drise: [25 pin таяр 13$ 


ih flutice Telar Diatr 


Araafl аги Chaber иле with gm ndujgrsrial ылы keyboard 
C'4D* Cioce Паәпиемс ізі (G2-keve), ІС», кеке, conneelo!, giqevonie e&mpo- 
метрого 4 ngagas 496 vas RAI mente and в dovbleuded printed witing boatd The 


HEF BONN (ақыры QE wayi) 
Mis pube) Елене (I nova) 
Mrytnard Encoder (M) vayn) 
Ром Bolton Ғалы Cigar 144 
лы мау berl неуна Enoe 4% 


DESIGNERS' SERIES 
Blank Desk-Top Electronic Enclosures 


High strength epoxy molded 
on paces ia [^^ brown 
finish, 

Siding rew/hottem pans far 
service and component èt 
custibility. 

Top/ bottom panes .080 thk 
um, Ajodine type 1200 
finih (gold tint color) for 
best print adhesion after 
modification. 


Vented top snd bottem 
panels lor conling efficiency. 


Rigid ronstruction provides 
unlimited applications 


The "DTE" Blank Derik Tog Electronic Enclosures ме designed го blend and complement 
today's modern compuler squipmont and can be used in both industrial and home. The 
end pieces вте precision molded with an internal slot [all around) to accept both top aod 
bottom panals The panels ere than festaned to Ж thick tabs inside the end pisces 10 
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/ 
bottom рада) slides back of апей tracks while the rest ol the enclosure ramains in- 
tact, Uilferent репе! widths may be used while marntaining а common profile outline. 
The тлом end pieces can also be painted 10 match any panel color scheme. 


3881 Catalog Available — Send 41d stamp 
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COMPUTER СОВЕ“ 


«One paste kýgvy duty moided constructian 

a Painted 10 төлен Apple [ES TIM Lt beige, textured tinh) 
в Smoke colored acrylic Trant cover (racipvabia] 

“Built in яһай! holds CRT end allows rom jor 2 Appl 
a dish drives below ghi! 

a Thre 24" hots provided bn bottom of casa for edakition 
eof tar if needed. 

€ Fan bole positioned shore Appio moth ar board location, 
4 Hoğkup calm бап Ga run through other 2 Бонер. 

e Caye accomvnagaves mod GAW and Color ылу CAT 
* monitors Made ty Mororcia, Gal! Bros, Zenith, Sanyo, 
* Panasonic, Hitech+ ale, 6x any moniior Shoat will fit into 
s EJB H 140," n 1280 pate. 

e Bire 18° n 16° 4718" O.D., 145" a IAA W s 335710, 
e Weight: approximately 32 к 

e CAT moniter fan and dick delves mot includat, 


CUBE-1 ...........$99.95 


TRS-80 
16K Conversion Kit 


Expand your АК TR$-B0 System то 16K. 

Kit сапын completa with: 

* E each MMS2980-2 IUPD41tB) (16K Dynamic Ramos) 
(25005 оғ lesz} 

в Documentation lor conversion 


TRS-16K ...........$49.95 


JE610 ASCII 
Encoded Keyboard Kit 


Tha МЕ6ЛО ASCII Каұмынма Kit сап be interlaced into 
mos any computer кузет. The hil; comes complete 
witch азымті?у 


keyboard misembly requires 45У € 160mA and -12У 
Ф 10 mA tor operation. Festures: 60 keys genarato the 
128 chefacters, ORE afd шун сала ASCII şar, Fully 
Ьо Herad. Two vuaer-dofing koye provided far сизот 
epolications Capa tach for upper-cauw-oniy elphs chergc- 
tars. Ыт а 2376 (40-pin} encoder rasd-only memory 
емір, Outputs disecily campotibie with TTL/DTL or 
MOS loge previ Ew interfmcing with ә T6-nin din or 


J E610 кы Ф included} $79.95 


K62 [Keyboard only) ......... 534.85 


Desk-Top Enclosure for 
JE610 ASCII Encoded Keyboard Kit 


Compact dexk-pp  anchmurg: Color-epordinated da- 
signer's сара with light ten Muminum pends and molded 
und plecat in ocha brown. Includes mounting hardware. 
Size: 34°H zx 18% МУЗ”. 


рБТЕ-АК....................%49.98 
SPECIAL: ЈЕВЛОГОТЕ-АК PURCHASED TOGETHER 
(Value 5129.80),,..............5124.95 


JE600 
iHexadecimal Encoder Kit 


— 


FULL 8-BIT 
LATCHED OUTPUT 
Te KEY KEYBOARD 


zi — —— e 


The ЈЕБОО Encoder X gvboard Kis provides Iwo вараг 
hexadecimal digiti peodugesd from ыраса! Ney ететіні 
(Oo ыу; diras? programming for E-bit microprocessor 
or B-alt mammary circuits. Thros additional hays are pro- 
vided for ugar operctions with one having в оа 
output avaliabiw, The putiputi are latched and monitormad 
with 9 LEGO readouts. Alte included H a hey miny orobo, 
Pesruren: Full É biı (аказ output for microproceime 
usi. Three отаг дайте keys with one baing Бїгїн 
operation. Gebounce Сге, provided Tor өй 79 kay. 
9g LED resdouis to Ж Esty Interfacing wih 
ttenderd 16-бің ІС connector, Only +С required 
(or oderation 


J E600 {Сазе not included] $59.95 


K19 (Keyboard only) ......... $14.95 


Desk-Top Enclosure far 
JE600 Hexadecimal Keyboard Kit 


Сотрың degetop exclosure: Color-coordinated de 
signers соза with light tan aluminum рагын and molded 
end pieces in mocha brown. |леһнін mounting hardware. 
Sire: 24"H x BK" и HX"D. 


ОТЕ-НК....................%44,% 


SPECIAL: JEBOD/DTE-HK PURCHASED TOGETHER 
(Value $103.90] .............. 899.95 
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ESHT423H тз SMSEN m FAL5 0M за тазалы 1% With Apple Inteliigenm Interface Reg $2:22000. АСР Росе 51819.00 SAVE £401 OO 
нə, D AM X HUM 8 ANO 145 ИШ iterace Curd Най Fm YO 08000 Amie Gages fane 47500 Peto Cani : 
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HAI 22  SNTAMAN — 9? 144 548A FQ FASTIN 159 252%, Рага а) tenn MAD 8 Рад» Гере 
4 2 "41464; ai i i 
имин л зен SB мышы zu те Ш А ЕС КАЛДМ 2199. Lome Cae 10900 Һали биенд 1AN 
S /440N 74 — SNIAT6IN tas га. бууч 35 таты эй Divital M ultimeters тш OM tami reg iwl иңде 
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E7442 8? ENI4172N s TAA Slab EO уа SAN 295 on МОҢЫ P Pda H wes 358412 Chu EE мы Yd 
5NI44 IN PY SNIATISN ғ 744675ң 04 сыйн ты ЙЕН» 
SH [алаң fà — SNAM — m 5,400 kann. J оқыта 23 паче ADT ЭК Systems APPLE Ciok Ony $124.95 
BH PAALM T» CNT4 17 oN m M. Terr та Рана Е 
аңғамн т SNPA TEN 85 fin 4055 ahs рын 4 
вмгаағы M ыны ёз 2% Жалшы bennen " س ا‎ | 
EN T" а т mié TECH 00 Dyan Later — $100 i 
KARA ж SVA D TECH Ир [муы it matm $120 
ala HAE] Pe | чады 1 75 м 201 Vent Darreeg Cun Г»; 1 4 
SMIASN 23 — SNTATM2M Р ЖА оссо Deus Carte Caie 14 " : 
745A эз нта! ! Cm iy TIT чау haq б te ҚЗ 
Ны 55 ан * E) KP 22 Pe ite E ss Personal Computer System 
SMIJBON 23 атан ч ein Шы U 
E е тып. 
PUN ч E die 20 "^  H 342 Sean Теч азат m ATARI 800 5825.00 
' 1 
SMIATJN ® SNTAIGIN 31% ATARI 400 $449.00 
ыы з ZR E ATARI 800 Includes: Computer Console, BASIC Lang Carnage Eriucation 
Sy HATIN Jê — SNIA108N M 7451301 110 TALSQÉSN 20 System Masier Cartndge. BASIC Language Programming Mara, BOO Operaict 4 
EM 4 66 EUN as 14,5324 із азам a Мағына! Маон, 18K RAM Medula., Ром Supay, ТУ леп Bos 
удам 5$ мра t 7451254 B9 TASEIN 73 » 
SM74A YN — 110 манн — B5 TSIN 80 ASEAN 7J ЖЕ MUSIC MACHINE 9 а о бара a. 
ae aan TID «SHAHN — 1) PUSH те RITIN 2% WITH 9 VOICES! 0 2 а LXI ыб муру EDE (ете n 
S57483N bh матин 130 таум 4 OTASIN 27 - ad WM LE ceret фка dager; 
SNISBSN 65 бын E TAS VEN 6% таутан вә Uu AI a ale = ам: sii ізге не Pea бөксе 
SNTABAN зә Бына 9 uN әш тызан 1% р с payee эт шш) con Шады лы тч сават и 
нганы — 174 ENTAIL E TAS MSN 128 7ALSQNAN 195 m элн гыт Mun 0 схемамен deris Боюу 
SN P ADON JFI сым?тм ю TSA 149 — TALSJUSN 65 51 290 95 ыды AID Ping кі {паны ба MM Men, oir 
былды üb gra 225 TALST5AH ч тазы 195 опаш изн и я Е: Pos lios АШЫ Merny Manus 
5ң?ауғы 82 омылын — 290 ALDEIN 9 MLIFAN 1% Taans 
анши чә эмган 3% тасың 244 SIN 170 FLOPPY DISK DRIVES 
рлы ері 1 pc مول‎ z тев н тазадан 245 ы Бра в ту ا‎ ES 
SAMTIDEN г  5маман 68 TALS'STM 99 TAASESMN 175 қым МЫР 47500 
SHFIQFTH a SMFAJJGDN 68 TAL GER 75 талан 222 Secu Gagal Соры фис МеН 
быға TOON 99 — SNTAXIM го 745.0006 9h AILSA +90 EDD- rz0-8D PERLE T | | 
SHI4107M 37 змнзбам "e TAUSIGIM 115 — BILSON E PLESA Mow 22" Dam. 1 (ate EXAS INSTRUMENTS 
SCA DUM 9) онын 100 t WANDO ШЕМЕН ha^ Dre ГЮ 
ENT4MÓM 5% мын їп татады le Bi SB я MP В52 Sev Das зав по b. ен ано 
& IM d à ғ, t 
SMPAIZIN — 29 — SMIAMON 390 ы” ы 99/4 PERSONAL COMPUTER 
АЕ: | | d EAR — Зират Color, оа ннен anda 
Power! Ёхівғијесі Basic - АЯ Pani 
Мыш L-J Илим ре Мегыгу 54300 TI $8/À Console only 
LAS AM indu Ш-1 Loge: Lorier t0 00 aviatie tor $559 00 S 4 099. оо 
Dow 15 МОРТ РСТ b^ T l шо 14100 
TQ 148 ыса 149 y^ . 
мрен 89 мСлабан 49 
a жо e commodore 
масон 78 (мн 150 
a” И 2 Ud taph Sed Lope Ран 0700 РЕТ $775.00 
LMJOAH ло амды МЕ Жай ОТ.) coc Prope Kit 2t95 DISCOUNT PRICES LI b " 
мадем 225 «A1889N 34% Қатты Асшүзшї ht 220250) а Е 
m там XE Met Pa Aue P 
китті » mo ts Бере ie плаш 
met. ЖЖ. Кы MEE i WEE Came [OL Ез 
IU Wa Es а) CF Farag Cr ro 
%,, in Дык» "иш ры — 
ШУР n Geb 


SINGLE BOARD COMPUTER SELECTION GUIDE 


иша майым ыгла тщшшш шы идим ыны: ИСӘН 
PB x кім. exu наш һа зт л.) ғ хам ba 
tr 128 iret H4? 27 0 hat 59% мы фу aye? ілі дал 5 


Сітеметев nm 4059 0 wa Taru Үс "az 199 DO 


ғ 


Order now in time Rew 


for Christmas : RT 


SPEAK A SPEAK A4 БРЕАК Д 
SPELL MATH READ 


$59.95 $75.95 $82.95 


[eugh baap agta m t gl ag тты 
195 Ғыл @ Галай ий Быны preg имир) Prt bt 
зім» май улар ҰР iii hu Tur бый 


QUARTZ LCD WATCH 
WITH SNOOZE ALARM 


Tho loohs and functions of the 
expertum mocks of an 
alforrisbie рсе. 


NEW: 


«SECONDS е блу 


ВОМЕ РОМЕ 


Qmm ped ger opie ыштен hod HN A атал что 
шешкені aa Er m Û Rel rud өшін када інен) (ы и-н 
1 e SKIERS eae 5 land В Maury інің 
d ё JOGBERS ney Hee 27 An Dartatancding АСР Маша 
" w ә SKATERS лє нта аста Б өні Бөз SGN ITA omy $21.95 
5 —— Р "RADIO CONTROLLED INTRODUCING THE 
" ea | FIREFOX олон | CALCULIGHTER 
HEN LEM ULLUS SUE merik ТЕН зінің 


№ 10 Extat бі bbe ie ые кт chia 
COMO T& ыс 239 e 
CD4509 25 асб 2% | 
CDAG ай facies 239 4 АМ/ҒМ steven | 
Cohort за тасты 208 айта 
сїмйт? "ы RGN 250 ғ and 
Cmo? в mOn 2" Sh75451H ` МЕ your body 
chaps Kh FACTS 214 LT KINOS а — SMT5452N 4g ті Sound 
Сома 129 — 746192 239 LMT JAH 115 SM75453M 4D i N 
CITT за ME 27 імтасын 33 SMa ( 9 АДЭ 
Coote 35 тасын 23 LMA a — 18$ — STS ав You wear if 
comm as саат 7% LMraATM ә 5М754924 йз ae. Sieur nen (tue С” SUGQ.RET. АСР РАСЕ 
DAOA? 35. «40833 4“ LMT Ah эз —SM754923H ao 3-698 шіру a Pv car GOLD 585.00 $59.96 


тысы — 299 Змниязан эз 
LAUD oN , BO 


SILVER 8600 $59.95 
- BLACK — B500 469.05 


RETAIL STORES OPEN MON-SAT 4 Р.О. Box 17329 Irvine, Calif. 92713 FOR INTERNATIONAL ORDERS: 
1210 “07 E Edinger ETONE 674 El Camino Feel Direct Order Lines: (714) 558-8813 1310 Е. Edinger (714) 853-0004 


SPECIFE REO са Sven 949.95 


$$ 


Sants Ana, СА 82705 a2 Tustin, СА В2680 a 
Shawroama, Retell, Warehouse Specializing in Systema (BOO) 854-8230 or (BOO) 854-8241 каласак тиннин 


384 BYTE December 1980 Circle 353 оп Inquiry card. 


FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES: 
1. Proven Quality Factory tested productis only. 
| 2. Guaranteed Satisfaction 
Ж; 3. Over $1,000,000.00 Inventory 
1980 CATALOG NOW AVAILABLE. 


ы” Send $2.00 lor your сору of tha mast complete catalog of computer producta.‏ 4% کي 
с А must lor the serious compuler usar.‏ 
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RETAIL STORES OPEN MON-SAT P.O. Box 17329 Irvine, Calif. 92713 FOR INTERNATIONAL ORDERS: 


STORE 1310 "В" E. Edinger STORE 874 Е! Camino Real i = «RFE 1 
ONE (M08 E Edinger, STORE 674 E) Camino Ме Direct Order Lines: (714) 558-8813 1310 E, Edinger (714) 953-0604 


Showrooms, Retell, Warehouse Specializing in Systems (BOO) 854-8230 or (BOO) 854-8241 " | SantsAns,CA92705 TWX:810-595-1565 
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The Sale 


nds 


Prices to increase as 


S-100 Boards 
THE BIG Z* - Jade 
2 or 4 MHz switchable 2-80“ CPU with aerial РО 
CPU-30201K Kit BRRRRNRFERNS BEAT B RB S n $145.00 
CPU-30201A AGT ............... $198.00 
CPU-30200B Bare board ......... ... 835.00 
SBC-100 - SD Systems 
2.5 MHz 280° CPU with serial ё parallel E/O ports 
CPC-30100K XKit.................. $289.05 
CPC-30100A Jade A & T .......... $330.06 | 
SBC-200 - SD Systems 
4 MHz 2-80* CPU with serial ё авам FO ports 
CPC-30200K Kit ............... ,. $290.05 
CPC-30200A Jade A & T ..,....... $375.00 


CB2 - ерен 
2 or 4 MHz awitchable 280" CPU with RAM, ROM, ё 170 
CPU-30300K Ки 


нзичанинячияинииан 


2810 7-80“ CPU - Cal Comp Sys 
2/4 MHz Z-80A* CPU w/serial O port 
CPU-30400A AGT ............... $276.00 


БІК HAM BOARD 8359.95 


ExpandoRAM II - SD Systems 
4 MHz RAM board expandable from IGK to 256K 


MEM-16830A 16K hit ....... mL $240.B6 
МЕМ-16630А 16K Jade А& T ..... $200.35 
МЕМ-32631К 32K kit ............. 8289.05 
MEM-32831A 32K Jade A & T ..... $330.95 
MEM-48832K 48K kit .,........... $924.06 
MEM-48831A 48K Jade A & T ..... $374.06 
MEM-04833K 64K kit ............. 8350.05 
MEM-64633A 64K Jade A & T ..... $400.06 


ExpandoRAM I - SD Systems 
2.5 МН: RAM board expandable from 16K to 64K 


MEM-18130K /6K hit ............. $245.00 
MEM-18130A !6K Jade A& T ..... $285.00 
MEM-32131K 32K kit ,............ $275.00 
MEM-32131A 32K Jade A & T ..... 8325.00 
MEM-48132K 48K kit ............ . $305.00 
MEM-48132A 48K Jade A & T ..... $355.00 
MEM-84133K 64K kit ............. 335.00 


32K STATIC RAM BOARD $299.95 
16K STATIC RAM BOARD $169.95 


32K STATIC RAM - Jade 
2 or 4 МН: expandable static RAM board uses 2114 L'a 
MEM-16151K 276K 4 MH: kit ...... $169.95 
MEM-18151A I6K 4 MHz А ё Т... $224.95 
MEM-32151K 32K 4 MHz kit ...... $209.96 
MEM-32151A 32K 4 MHz А & T... 3349.95 


16K STATIC RAM - Cal Comp Sys 

2 or 4 MHz 16К statie RAM - a real memory bargain 
MEM-16180A 16K 2 MHz A& Т... $278.00 
MEM-18182A JGK 4 MHz A&T ... 
MEM-16160B Bare board ............ $29.95 


РВ-1 - S.S.M. 
2708, 2716 EPROM board with built-in programmer 
MEM-88510K Kit ................. 8160.55 
MEM-98510A A&T..... $239.95 


PROM-100 - SD Systems 
2708, 2716, 2732, 2758, & 2516 EPROM programmer 
MEM-89520K Жи ............ . 8175.00 
МЕМ-99520А Jade A & T $225.00 


LE E wae 


LEM RH + ә + 


IORHIDOK ЛИ ..................... 


S.P.I.C. - Jade 
Our nem £O card with 2 SES, d CTCs, mud Û PIO 
ІОТ-1045К 2 CTC's. I 510. ! PIO . $199.00 
[OI-1045A AGT .... .............. $259.00 
101-1046K у CTC's, 2 SIO's, 1 PIO | $259.00 
1IOI-1046A AGT ................. $319.00 
101-1045B Bare board w manual , $59.95 
I0OI-1045D Manual only. ............. $20.00 


I/O-4 - 5.8.М. 
2 serial I/O ports plus 2 parallel I/O porta 
$170.05 
IOI-1010A A&T .................. 8259.95 
IOI-1010B Bare board ............... $35.00 


100K DAY CLOCK - Mtn Hardware 
Crystal controlled S-100 clock with NiCad backup 
ІОК-1400А А & T ьа *€1*42345tttbttz:iN 8329.95 


SBl т 5,8,М. 
15 Hz to 25K Hz muaic aynthesizer for 5-100 


IOS-1005R Жі! ..................« $239.95 
IOS-1005A A & T eae эю» ЪФ Б $200.05 
TB-4 - Mullen 
Extremely versatile extender board with logic probe 
TSX-180K Kit низини е "»»*aumunevt^tuaeso $55.00 
TSX-180A A & T адак еж жы буун ч TETEE, 875.00 


TERMINATOR & EXTENDER - С.С.8. 
Can be used as both an S-100 extender and terminator 
TSX-1850K Kit ....................... $39.95 


S-100 EXTENDER - Cal Comp Sys 
Puts problem boards within easy reach 
TSX-160A А& Т7 ............ Жақынын $24.95 


DOUBLE-D - Jade 
Double density controller with the inaide track 
IOD-1200K Ki2............. ess. $290.95 


IOD-1200A 8"A & T ..,.,......... $388.55 
IOD-1205A 554"A & Т ..,.......... $388.85 
IOD-1200B Bare board .............. $65.00 


VERSAFLOPPY I - SD Systems 
Veraatile floppy dish controller for 8" or 5'4" 
IOD-1150K Kit .............. eo. $218.05 
IOD-1150A Jade A & T $269.95 


VERSAFLOPPY II - SD Systems 
New double density controller for both 8" & 554" 
IOD-1180K Kit ................. 
IOD-1180A Jade A & T 


"канинаваава 


. 5309.95 

do ace $389.05 
VDB-8024 - SD Systems 

80 x 24 1/0 mapped video board with keyboard I/O 


IOV-1020K Kil ........... Mee 8339.05 
ІОУ-1020А Jade A & T ............ $300.96 | 
VB3 - S.S.M. 

80 x 24 or BO x 48 memory mapped with graphics 
IOV-1085K Kit, 4 MHz ............ $399.95 
ІОУ-1085А A & 7, 4 MHz ......... 8464.05 


IOV-1088K 50 x 48 upgrade, 4 MHz 


VIDEO BOARD - Jade 
64 x 16 assembled & tested S-I00 video board 
IOV-1050B Bare board 


. 8898.00 


S-100 PROTO BOARD - Jade 
Universal design, plated thru holes, gold fingers 


TSX-140B Bare board ................ $24.95 


СРАМ is a registered trademark of Digital 
Research Corp. 


* 2.90, Z-B0À, and the letter Z aro recognized trademarks 
of Zilog. Inc. 


Single Board Computers 


Z-B0* STARTER KIT - SD Systems 
2-80" computer with RAM, ROM, I/O, 4 keyboard 


CPS-30010K Kit ......... ......... 6310.05 
CPS-30010A Jade A & Т .......... $380.06 
AIM-65 - Rockwell 


6502 computer with printer, display, & keyboard 


СРК-50165 ІК AIM ............... $374.95 
СРК-50465 4K AIM ............... $440.95 
SFK-74600008E 8K BASIC ROM . . $00.06 


SFK-84600004E 4K assembler ROM $84.95 

PSX-030A Power supply ............. 884,965 

ENX-000002 Enclosure ........... ... 349.95 
4K AIM, 8K BASIC, power supply, & enclosure 


Special package price ............. $625.00 
Motherboards 
ISO-BUS - Jade 
белг, simple, and on sale - a better motherboard 
6 Slot (5%" x 897) 
MBS-O81B Bare board ............... $19.95 
MBS-061K Kit ............ E .... $39.95 
MBS-081A АЖТ.................... 646.95 
12 Slot (94% x 86^) 
MBS-121B Bare board ............... $29.95 
MBS-121K Жи ............... M Se odo 889.05 
MBS-121A A&T ............ m D. m $88.95 
1B Slot (14 4" x Sy") 
MBS-181B Bare board ............... $49.95 
MBS-181K Kit ......... ЕРТЕ c ODD 
MBS-181A A &7 ...... ee - $130.95 
Mainframes 


MAINFRAME - Cal Comp Sya 
12 alot 5-100 mainframe with 20 amp power supply 
ЕМС-112105 Ки 8309.85 
өзін ce is $349.05 


DISK MAINFRAME - NNC 
Dual 87 drive cutouts with 8 slot motherboard 
ENS-112320 with 30 amp p.s. ..... $699.95 


кипанкананаемада ka 


Video Monitors 
Ө” B & W MONITOR - A.P.F. 


High quality, high -- video m 
VDM-7650900 9" monitor ........... 
13" COLOR MONITOR - Zenith 
The hi res color you've been promising yourself 
ҮрІС201801...................... $448.00 


12” GREEN SCREEN - NEC 
20 MHz, P3! phosphor video monitor with audio 
VDM-651200 12” monitor $248.95 


Software 


CP/M 2.2 - Digital Research 
Latest & most powerful release of CP/M 
SFC-52500HHID Manual set ........ $24.85 
SFC-52508000M 514” disk & manua! $140.95 
SFC-52508000F 8” disk & manual  $14B.85 


SDOS - SD Systems 
DOS, CBASIC-2, Z-80* assembler/editor/linker 
SFX-55001000D Manual set ........ $24.05 
ЗЕХ-65001002М 5%" disks & man $199.95 
SFX-55001008F 8” disk & manual $199.95 


»п пй аиша & 
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Accessories for Apple 


16K MEMORY UPGRADE 
Add IGK of RAM to your TRS-80, Apple, or Exidy 


МЕХ-16100К 7RS-80 kit ............ $39.95 
MEX-18101K Apple hit .............. 83B.95 
MEX-18102K Exidy kil ............. $39.95 


PRINTER INTERFACE - Cal Comp 


Centronics type | O card w firmicare 
IOI-Z041A ART... ........ PEN 99.95 


B" DRIVES for APPLE 
Controller, DOS, two 8" drives, cabinet, & cable 
Special package price ...... eo. 21475.00 


AIO - S.S.M. 


Parallel & serial interface for your Apple 
IOI-2050K Ait ..... — RR 2... $158.00 
IOI-2050A A ET ................. 


APPLE CLOCK - Cal Comp Sys 
Real time clock w hattery backup 
[0K-21004A А & Т a» вхачяяаа к і ‘ $125.00 


SUPERTALKER - Mtn Hardware 
Syed ni од avathesizer w speaker & mikr 


IOS-2085A А47............... 8275.40) 


7-80% CARD for APPLE 
280° CPU card with CP/M for your Apple 
CPX-30800A А47........ қаннен $288.00 


MICROMODEM - D.C. Hayes 


Auth amater itil пинен саға for Apple or 5-10 


IOM-ZU1IOA Appir imadem ......... $349,905 
1OM-1100A 5/00 modem .... oaan, $375.00 
Printers 


BASE 2 - Impact Printer 
132 cps, bi-directional, tractor feed, & graphics 
PRM-13100 *4€34-»8k near $4 tt€Ànnbu $075.00 


DP-8501 - Anadex 
9 x 11 dot matrix, 220 column, 200 сра, & graphics 


РЕМ-10501 Standard DP-93501 .... $1486.00 
PRM-10511 with graphics & 2K .. 61505.00 


SPINWRITER - NEC 


65 cps, bi-directional, letter quality with tractor 


PRD-55610 with 16K buffer ...... $2805.00 
CENTRONICS 737-1 
9 x N dot matrix, letter quality, proportional aparing 
PRM-15737 Parallel ............... $795.00 
With interface for Apple .......... $895.00 
NOVATION CAT 
300 baud, auto anawer/originate acouatic modem 
IOM-5200A Special sale price ...... $139.00 
D-CAT 300 baud, direct connect modem 
ІОМ-5201А Special sale price ...... 818B.00 


EPROM ERASERS 
L.S. Engineering UV eraser for up to 48 EPROMs 
XME-3200 А & 7 ee ee ee а д е и $38.85 


Spectronics Ai intensity industria! eraser 
XME-3100 Without timer ........... 
XME-3101 With timer 


TV-1 - Best Buy 
The inexpensive alternative to video monitors 


IOR-5040K Kit ....................... $8.95 
Call for your free 1980 catalog 


8” Disk Drive Sale 


DUAL DISK SUB—SYSTEM — Jade 


JADE's new dual disk sub-assemblies Include: 
Handsome metal cabinet with proportionally 
balanced air flow system, rugged dual drive power 
supply, cooling fan, cable kit, lighted power 
switch, approved fuse assembly, line cord, Never- 
Mar rubber feet, and all necessary hardware to 
mount 2-8" disk drives - it's all American made, 
guaranteed for six monthes, and it's in stock! 
Dual 8" Sub-Aesembly Cabinet 
END-000421 Cabinet kit ..... ros 8225.00 
END-000420 Bare cabinet .. ........ 858.05 
Single sided, double density disk drive sub-system 
END-000423 Kit w/2 8" drives .... $995.00 
END-000424 А & T w/2 8" drives $1195.00 
Double aided, double density disk drive sub-avetem 
END-000428 kit w2 8" drives .... $1495.00 
END-000427 А4 T w/2 8” drives $1696.00 


B" DISK DRIVES 
Mighty reliable double density floppy diak drives 
Shugart 801R singie aided, double denaity 

MSF-10801R SA-SOIR ............. $425.00 
Special Sale Price ......... .. 2 for $800.00 

Siemens FDD100-8D2 aingle sided, double denaity 
MSF-201120 6 mo warranty ....... $395.00 
Special sale price ............ 2 for $750.00 

Qume Datatrak 8 еы», aided, double deneity 

MSF-750080 SA-851R compatible .. $825.00 
Special sale price ........... 2 for $1198.00 


JADE DISK PACKAGE 
Double-B controller kit, two 8" double density drives 
CP/M 2.2, cabinet, power supply, & cablea 
Special package price ..... 25. 61396.00 


DISKETTES - Jade 
Bargain pricea on magnificent magnetic media 
БМ“ single sided, mingle density, box of 10 
MMD-5110103 Soft sector ........... 827.95 


MMD-5111003 IO sector ............. $27.95 
MMD-5111803 [6 sector ............. $27.85 
5%” double aided, double density, box of 10 
MMD-5220103 Soft sector ........... $38.95 
B" single sided, single density, box of 10 
MMD-8110103 Soft sector ...... (o 833.95 
B" single sided, double density, box of 10 
MMD-8120103 Soft sector .......... . $39.95 
8" double sided, double density, box of 10 
MMD-8220103 Soft sector ........... $57.06 


FLOPPY SAVERS - Tri-Star 
Protect your valuable software from spindle damage 
MMA-208 54" kit ... $13.55 
MMA-208 3" kit .............. 2....., 816.95 


Mainframes 
MAINFRAME - Cal Comp Sys 


F2 кіші № HRY тазга wth 20 amp pucer supply 
ENC-112105 Ан be oe ween es ФО 
ENC-112106 A & T QOS048.95 


DISK MAINFRAME - NNC 


Dua 8" (түре cedilo ісі N xfuf пай нн Ff 
ENS-I112320. wilh t! amp ps. ..... $699.95 


TRS-80 APPLE 


16K MEMORY UPGRADE KIT 


$39.95 
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SUPPORT E aa E аша 
DEVICES 
R22 . 495 
"TENET 
"TENET 
B2 425 
R bI- 10.95 
RR . LAD 
кән — 4.95 
НН 4.95 
кә H.N! 
SX) 1495 
HRI . 62 
PAS} 1295 
қола ا6‎ 
H257 19.85 
H258 17.95 
HX, OM 
Km 1л 
ZAI SUPPORT 
3481 PO . 950 
анн 1 PRON ANE 1450 
uam CTO өлі UNS 
BHR CTUJ МНЕ ыла NS 
КҮРЕГІ 25.4 
аны АМ) 2-2... "T" 
BAUD RATE 
GENEHATOMS 
МСИ 10,00 
1.943 MHz ма} 4.95 L'ARTS 
ғ -. 
„9 AYIA 525 
SUPPORT |дұмамА R25 
ӨР 59% THIGH. 5.25 
ӘКЕТУ? BK) 
ашыр 2250 
HP ETC — 
SROP АН) оо мН: 325 
ашар 579 ордод {MHz LO 
68751. 7404 21,0), 2 MH: 375 
HAD 200) орша 4371: HHS 
PROMS 2147 tims 238.98 
2708 JXinx KAS 4116 4.95 
2715 RA 1495 AMG RIK с? 175.00 
2718 A. WE 52937 2 MH: ETS 
279 & таза MASTA 4 MI CIMA 
2758 50 1086 MKAA T 
{1111111111 
E PLACE ORDERS 
TOLL FREE 


Inside California Continental U.S. 
800-262-1710 800-421-5500 


For contamer rı ire 


ur lechnical inquiries coll 213-973-7707 
Write for our FREE 1980 catalog 


«J A. DE: 


Ш COMPUTER PRODUCTS 


E 490) W, Rosecrans, Hawthorne. СА 90250 


Ж TERMS OF SALE: Cash, checks. credit cards pu 


money orders ог fram recognired imstiturions 
Purchase orders accepted. Minimum order $10 
California residents add & sales an Minim- 4. 
shipping and handing charge $2.50. Prices зг, for 
U.S. and Canadian delivery only and arc utet | 
to change without notice. For export press ané . 
n information send dor a JADE INTERNATIONAL, ” 


Т £ САТА О... DG. = 22. 
m kr 
——— A 


Circle 354 on inquiry card. м. 


E 
t 


сом PUTER 15610 South Inglewood Avenue 


SYSTEMS Lawndale, California 90260 
INC. (213) 970-0952 


Place Orders Toll Free 1-800-421-5150 

(Continental U.S. Only — Except Calif.) 

Retail Store Open 10:00 A.M. to 6:00 P.M. 
Daily Except Sunday 


WE ACCEPT MASTER CHARGE QT CATALOG NOW AVAILABLE 


VISA & AMERICAN EXPRESS 
THE GREAT Q.T. BOARD SET SALE 


Q.T. BD SET #1 (кіт) 
2+80 CPU (Rev |) 
Expandable + with 32K 
Monitor For Serial Terminal 


О.Т. вг SET #2 (KIT) 
Z2+CPU (Rev 1) 

Expandable + with 64K 

FDCII Dbl Den Controller A&T 
Monitor For Serial Terminal 


QT MEMORY EXPANSION KITS 
for 


ТН5-80% APPLE e EXIDY 


4116 200 ns 8 for $35.00 
2716 (5V-450 ns) ...... $13.50 
2716 (5812У-450 ns)... $13.50 
2732 (5V) $55.00 
2114L 300 ns 8 for $40.00 

100 - $4.25 ea. 


KASETTE LIBRARY 


Pari No. 

CAS-1D-B 
Біше: Grey: Beige Black 
&" Diskette Haider . . 

СА5-10-5 
Blue/Grey/Beige. Black 
5" Dıskelte Holder . $425 or 3/$10.00 


$4.50 or 3/$10.00 


PRINTERS 
DP-9501 - Anadex 
Әкі! dot matrix, 220 column, 200 cps 5 
grephics 
AD X-9501 Standard ОР-950: ..$1475.00 
ADX-9501G with graphics & 2K $1525.00 
Centronics 
СЕМ-730-1 730-1A . +» 9695.00 
CEN-737-1 737-1......... . $899.00 
LP-80 - Maichiess 
9 x 7 matrix, 132 column, 125 cps, bi-directional 
MAT-MS204 .............. $695.00 
PAPER TIGER - Integral Data 


132 column, patallei & serial, 150 cps, graphics 

105-440 105-440 

IDS-440GIDS-440w/graphics, $1050.00 
SPINWRITER - NEC 

65 cps. bi-directionel, letter quality with 1raictor/ 

saral or раг 

NEC-5510 with 2K bufler... . , $2600.00 

NOVATION CAT 


300 bBud. auto snsweér/origináte acousiic 
modem 


NOV-CAT 
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STARTERS 
Qur 
Normal 
Retail 


Price $425.00 


HOBBYISTS 
Our 


| 
Normal $4050.00 


Price 


. TLT-FDC I! (A&T only) 


we SBC-100 


$ 525.00 Versattoppy ! 


FOR 
SBC-200 


Versafloppy II 


$850 00 BIOS for Disk Drives 


SPECIAL 
SINGLE BOARD COMPUTER 


4 MHz 280A СРИ, dbl den Controller 
(5^" or В" simultanecusly), CP/M 
compatible, on-bd EPROM/RAM/ 
ROM, two serial & two parallel ports, 
real tima clk, std 2K monitor & disk 
rouline on НОМ, one year warranty. 
SPECIAL PRICE THIS MONTH 
ТІТ-ҒОС-1 (ABT only) 


DOUBLE DENSITY CONTROLLEA 
Controls up to 4 mim or 4 maxi drives 
simultaneously, IBM diskette formal, 
works wilh sg! or dbi sided drives, 1K 
RAM data buffer, works with any CPU 
regardless ої clock speed, CP/M* 22 
furnished for 5'4" or В", Oasis compat- 
ible. 


$325.00 


QT MINI-SYSTEMS 


a (4 MHz) ZBOA CPU Dbl Den Controller 
e Two serial & two parallel poris е Real 
tme clack е 2K Monilor on ROM * 48K 
Memory board е Mainframe with 6 slot 
molher board е DOS on 5%" disk 
w/manuais 

QT Minl-System I{ '^ Megabyte). $2195. 00 

Two B-51 sgl sided/sgl den drives 

QT Mini-System 11 (1 Megabyte) $2495.00 


Includes two 8-52 dbi sided/dbl den 
dnves 


(Just add terminal & compute) 


CONNECTORS 


58-100 (IMSAI STYLE) 
Gold Solder Тай 


S.D. BD sET #1 (кіт) 
Expandoram | with 32K RAM 


Monitor For Serial Terminal 
BIOS for 8" or 5%" Drives 


S.D. Bo SET #2 (кіт) 


Monitor For Serial Terminal 


6 SLOT MOTHER BOARD KIT FREE WITH EACH BOARD SET PURCHASED 


FOR SERIOUS 
HOBBYISTS 
Qur 
Normal 
Retail 


$950.00 


$850.00 


FOR SMALL BUSINESSES 
& SOFTWARE DEVELOPERS 


$1150.00 


Q.T. 
Price 


Expandoram 11 with 32K НАМ Our 


Normal 
Retail 
Q.T. 
Price 


$1000.00 


PARTS EPROMS 


MICROPROCESSORS 
Z80 (2MHz) ... $10.95 
Z80A (4MHz).. $12.95 
$11.25 

.. $12.50 

$18.00 

$20.00 


2516 {5У) . 
2718 {5%} 
2716 (5 & 12v) 


MISCELLANEOUS 
OTHER COMPONENTS 


TMS 9900 JL .. $29.95 
8080А SUPPORT 


ТМ55501.. . 
s... $1900 ОМВ131., 
. $20.25 UARTS 
$ 6.25 
. $17.95 


.. $19.00 


"4. GENERATORS 
2817.50 — 2513. k 
$18.00 UP CASE (5812۷) 
eee $16.50 — 2513........ . $10.95 
KEYBOARD CHIPS LWA CASE |55 12V) 


2519 .. .. m 
АҮ5-2376 . ОР CASE (5М) 
AY5-3600 


BAUD RATE 
GENERATORS 


$10. 
LWA CASE 15V) 
6800 PRODUCTS 
MC1é411  ... $11.00 6802P, .. . $16.00 
1.4332 XTAL ..-$ 4.95 6671? , . .% 5.25 


DI5K CONTROLLER 6840P. .. ... $18.25 


5645P $22.00 
1771801 524.95 6&50Р..... ...$ 4.80 


1T$1AD1(CER) $37.95 зар — . $11.55 
BATSP.... ....$ 7.40 


TELEVIDEO | 


eTypewriter keyboard e Microprocessor 
controls % Upper/iowar case е Adjust- 
able baud rales (75-9600 baud) е Special 
function keys 


Second page memory optian... $25.00 


Circle 355 on Inquiry card. 


DISKETTES 


ні iy sese poca p! € 
VER: 525- ШЇ жаң sector ......... rro rns 
VER-525-10 10 зесіпг......... ИИГЕ a Өй: g 
VER-525-16 16 sector....... .. sea 
Bu Tl 9292. бірі бал Бла of 10 
VER-550-01 SO sector ...................... 
B^ эй Be, pg den, bos nf 10 
VER-34-1000 бой sector 
È *g tds dor ren. boa а? 10 
VER-34-8000 Soll SCION ..,... ...... 
© ot ded db den bo» of 19 
VER-34-4090 Soll seclor ................ "TR 


wep bere mw 


Paes усы чавун lane Мн эрине Петр 
F$!}-HHD Pko of 50 for 8"... 

FSI-HOA 8^ Applicator ,. 

FSI-HHM Pg ol 50 for 5% 


FSI-HMA Б” Applicator... 


Mainlrame - Cal Comp Sys 
t? амі 5.10) mamiramae mth 20 amp pomer uy 
CC5-2200AT AAT .,.. , OM 
QT 8" Disk Mainirame 
Duar B dr we санала wih 6 әнді motherboard 
OTC-MF'DD& with 20 amp ps 
5» Chek Manian mih LR 
OTC-MF*MD12 (12 slot М.В) ., 
QTC-MF -MD6& (6 slot M'B) . 
OTC-MF-MO0 мо М.В 7 
Mainframe - Т.Е.. 
TEI-MCS-112 (12 slo! MB) ., 
TEI-MCS-122 |22 slot МВ) 


. $349.95 


` BARE BOARDS AVAILABLE 
ON MANY PRODUCTS 


Double Density - Cal Com 
5'4" or A" diak controilac wilh free CP/M 2 


СС85-2422А ААТ...................5374.95 


SBC-100-SD Systems 
2.5 MHz 280 CPU with serial & рага!!! L/O ports 


SDS-SBC100K Кі.................. $269.95 
SDS-SBC100AT A&T ..... . 


SBC-200 - SD Systems 
4 MHz 280 CPU wih sanal 4 parallel 1/О ports 


| SDS-SBC200K Kit 
SD$-SBC200AT ААТ.,............. 

CB2 - 5.5.М. 
| 20r 4 MHz switchabie 280 CPU with RAM, ROM & 1/0 
SSM-CB2K Kit ....... —— € — E, 
SSM-CB2AT A&T 


2810 2-80 CPU - Cal Comp Sys 
2 gor 4 MHz 280А CPU w/sarial 1O port 


CCS-2810 A&T 


ExpandoRAM I - SD Sysiems 
2.5 MHz НАМ board expandable irom 18K to 64K 


SDS-RAMT18K 18K КИ............. 
| 505-НАМ1БАТ 16K A&T 
SDS-RAM32K 32K kit..... 
SDS-RAM32AT 32K A&T 
SDS-RAMABK 48K kit 
505-НАМАВАТ 48K A&T 
SDS-RAMBÉAK 64K kit , 
SDS-RAMEAAT 64K АВТ, 


ExpandoRAM ІІ - SD Systems 
4 MHz RAM board expandable from 15K to 256K 


| SDS-RAM218K 16K kit.............. $249.95 
LSDS-RAMZI16AT 16K A&T ..... — 


Sys 


DISK DRIVES 


QT DISK PACKAGE 
бы Den Conse: ALT wo B dbi den iris CPIM 22 rn 
Happly È сабаз ,,,... 


00 


44 заба фазов 


DUAL B” DRIVES 
Ob! Den rnes in Сағын Сару 


2 agi sided (8018) 
2 dbl sided [QUME) 


8” DISK DRIVES 
H»ghiy relate Boppy du denis Qi йе an dan 


Ouma Delatrah 8 dtd saga æt "i 

ОМЕ-605 ja — 

Pkg of ес, % AAA 
5%" DRIVES 

МРІ-Н51 MPI B-51 


É uci Flaprecemami I04 SA- a 


MPI-B52 MPI 8-52 . "bk кааш їч а b т 
Dt: Sied a eii 


MPI-B81 MPi B- 
Bg! Taro Obi nm ч tacet 


PER-FD200 PERTEC ҒО-200 
Sg Sost Sg! Dn! Den 


OT Silence Plus 
6 Slot (8 » ef} 


ОТС-Е Slot 68 Bare board 

QTC-6 Sot K ки... 

ОТС -6 Slat AT AAT 

10 510119: c ЙА) 

QTC-12 Slol BB Bare board... 

QTC-12 SIBI К kit .. 5 

QTC-12 Slot AT ABST 

TBS +0» 

QTC-18 Slot BB Bare hoard,... . . a 
| QTC-18 Sot K kit ... : 

QTC-18 Slot AT AAT 


SDS-RAM232K 32K kit,..... 
SDS-RAM232AT 32K A&T 

SDS-RAM248K 48K kit.............. 
SDS-RAM248AT 48K A&T 

SDS-RAM264K 64K КИ...... .. $959.95 
SDS-RAM264AT 64K AST ..... ТРЕТ 


16K Static RAM - Cal Comp Sys 


2 оға MHz 16K stahc RAM - a real memory bargain 
СС5-2016В 16K 2 MHz A&T $279.00 
$309.00 


PB-1 ЕЕ 5 S.M. 
2708, 2716 EPROM board wilh buill-(n programmer 


SSM-PB1K kit 


PROM-100 - SO Systems 
2708, 2716, 2732, 2758 & 2516 EPROM programmer 


/О-4 - S.S.M. 
2 serial O ports plus 2 parallel I/O ports 


SSM-IOAK kit 


15 Hz lo 25K Hz music synthesizer Тас 5-100 
SSM-SB1K kit 


S-100 Extender - Cal Comp Sys 


Puls problam boards wilhin вазу reach 


CC S-2520A A&T 


QT APPLE CORNER 


MEX-16A2 Apple Expansion Kit . 
Bury 4 Sala fot SJE 00 
DISK DRIVE for APPLE 
Бч” Веча deron vun congelléer ior your Apple 
APL-SDC wilh controller 
APL-5D woul controller , i 
8" DRIVES for APPLE 
Controller, two B" drrves, cabinel & cable . 
OT APPLE DISK {1 
Ob! sided, dt! den, two В” QUME diwes with conirollar, 
pwr ем — cabling, documentation & one box 
Qiskelies . 


asee $1850.00 


"QT APPLE DISK Il 
Same as Above - no controlla; 


Papi ail & penh) ігізт/әсе Kx угы Appi 
58M-AIO K Kit феал етан куан ov we 
SSM-AIO AT AAT 
APPLE CLOCK - 

Pam Ime clock этү back-up 
ӘТС-ССА-АТ AAT . ...... sası: 9125.00 

SUPERTALKER - 'Min Hardware 
Speech. recoge Лү nane bi wreath ег & mike 
MHW-STLK AAT . "X 
2-80 CARD dor APPLE 
2-4) CPU ct А СРУМ loc your Appia 
MST-z80 ААТ. ә 
MICROMODEM - D. с. Hayes 
ALD тер? Dub Modem Cent los Appie or 5. 100 
DCH-MM2 Apple modem.........,... 
DCH-MM 100 5-100 modam ......... .. 


QT Syslem 


;. $275.00 
.. $288.00 


eoo. $349.95 
. $375.00 


` WE ACCEPT М/С 
VISA & АМ EXP 


Versatioppy | - SD Systems 
Versatie floppy disk conlcollar lor B" ar б" 


SDS-VFIK kit ............... .-.....65219.95 
SDS-VFIAT AAT .. 


Versafloppy || - SO Systems 
New double density controlior for both 8" А S" 


SDS-VF2K Кй.................. ,...5309.95 
SDS-VF2AT АЯТ.,..................5369.95 


VDB-8024 - SD Systems 
BO x 24 1/O mapped video board with keyboard LÛ 


SDS-VDBK kit ........5939.95 
SDS-VDBAT A&T ...... ooon . $399.95 


VB3 - 5.5.М. 
BÛ x 24 x 48 memory mapped with graphics 


SSM-VB3-4mhzK kit, 4 MHz 


VIDEO BOARD -Нһаса Audio 
64 x 16 assembled & tested S- 100 video board 


IIS-VBDAT A&T................ .....599,95 


T1 Active Terminator 
SSM-T1K kit ................ "pr $ 34.00 


SSM-TIAT A & T ............ ......9 64.00 
VB2 VO Mapped Video Interface 
SSM-VB2K Кй...................... $160.00 
SSM-VB2AT А & Т............... ..5210.00 
XB1 Extender Board 
SSM-XB1K kit (with Connector) 

SSM-XB1AT АЕ T 


7-80 STARTER KIT - SD Systems 
2-В0 computer with RAM, ROM, 170 & keyboard 


SDS-ZBOK kit ............. -— 
SDS-ZBOAT A&T ...... TP ..... 


PLACE ORDERS TOLL FREE 
1-800-421-5150 


TERMS OF SALE: Cash, checks, money orders, 
credil cards accepted. Also C.O.D. orders under 


COMPUTER 


SYSTEMS (CONTINENTAL U.S. ONLY) iud un Hn ео 
ІМС. кы handling charge $2.50. Prices subject to change 


(EXCEPT CALIFORNIA) 


Apple is a trademark of Apple Computer, Inc. 
CP/M and MP/M are tradamarks ol Digital Research. 
TAS-80 is a trademark of Radio Shack. 


wilhout notice. International sales іп American 


15620 South Inglewood Avenue 
dollars only. 


Lawndale, California 90260 
(21. 970-0952 
389 


Circle 355 on Inquiry card. BYTE December 1980 
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DISKETTES 
FREE PLASTIC LIBRARY CASE INCLUDED WITH ‘THE 
PURCIIASE OF EVERY BOX OF DISKETTES 


Lal Гар Ualiformia (agit sê ty one of 

re lod рекете of (теті media. 

verilisi Шет Фтайу м 40 1 

nm с ғаған erdh» ilir rach dis~ 

gto tured «Ші 4 retrelinrcad ішілік. 

| Aami ы cuter, + pl salle Пьғағу cune is icinde 
enh геегу imu ой Фати. ММО СЕМ ON ИТО) 

Fhe am» әре ids peer шт бтсееігүч вте. 


|a BOX 


Топ boxes $22.75 Onu hundred boxes $21.30 


16 bears 


375.00 
13,00 


Моя 


Еспесһ 244(0X DN LER pot 
irasa 5.00 


Ша 19 hagra 


$11.00 621.00 
22.00 21.00 


MENLO T TE 


My: огей 40 
verti 140110} 


LAUT мєн 


бес box 10 na, Ly&mn toa 10 bz, МИХ tpa 10 br. 
Mingle abde? pnei 


140-0 ім. 632, 3746/5 $49. HIT. 1000 HS HA 
Barle dide? druide 741-0 8. 31, 2140/19 їз, 73, 3050 М, 35. 
Maple ude? 33 икт! 140-1 эм. юа, вз. 

UIs 4 4% 


hails э 34130 аһ. 
мана bmt те 9 {#0 kii, 9 MMA-CHSXID pleas! epocify У1/4 


rv add. regu i fer: Тарт жіттігісер, адраса, тене б Сізінтічй. 


MEMORY, 


Instiliatlon is simple. Anyone who has iA 

ever changed а spark plug ghould be able — 

to up-grade his microcomputer. = 

Нож can Californin Digital offer these 

memory up-grade aeta at 25 below our competition? 

Simple, we huy in volume, wholesale to dealers and 

acl the balance directly tv owners of personal miero- 

systems, hese IOK dynamic memory circuits arc 

factory prime and unconditionally guaranteed for опо 

full vear. NOW, before you change your mind, pick 

up the telephone and order your up-grade memory 

fron California Digital, Add 33 for TRS80 jumpers. 
STATIC 1-31 32-99 100-5С -999 ІК» 


211.02 430n%, 1.19 .99 „90 ‚85 
211.02 21005. 1.49 1.38 * 
2114 1Кх4 450 5.95 5,50 4.75 4.50 
2114 1Кх4 200 8.95 8.50 ы 4 
4014 4Кх1 450 5.95 4.40 * 

1014 JExI 250 9.85 8.50 Ф * 
|04% IRx4 490 8.95 а, 50 L Ф 
404% JKx4 250 8.95 9,50 
5251 low ром. 5.95 5. 50 


2716 EPROM- 


SSALESIS 


We have shashed price in an effort to reduce our over 
stocked inventory. These are single five volt EPROM 
manufactured by ane of the Worlds largest producers 

of semiconductors, All are Пен! quality prime devices. 
Сегалыс 42008. 


FREE 
Ultra Violer Products UYS 1ТЕ 
UV EPROM ERASER 


With purchase of 
FORTY 


2716 EPROM's 
$79 value 


4, 80 4. 60 


A. Shugart Associates 
#—=; Ti. 


$395 
801/2R Disk Drive 15 105. 


Bug an БІЛІП ath €) 708 prever ті 
pilote in al sncimaure elh xii thr it tory hern 
Uetememiuliun іафо. АВ aris. bie 1801 
Sun hove і wiih wo Яу ОІМ Ші 

90 punis. AD FOF 

Link drivo Мы, & fyrt 0 

ғ both WAS MES 

Egan drives 20%, 


и [Ша ratt 


The né IA timor Fu үз 
appiianece ehije veur 
ішіме Seten Xe1d ме 
HY Nrar ясы chonnul 
Майи cunt rel ronal 
Citra ма Uunrysdicr 


Шы ішіне 
аң Алы фу 


Терпи сайы pt ын! 
А eith mr ek 


64,00 
54.0, 
12.55 


mie ^4 %, 
3100 Watt 
ы өтікеһ 2 


BMC 
VIDEO 
MONITOR 


279 


Мы Ма НМА si; da 
"и unit дя qu 
уныш $ 


nl 
E 
Nb full «tr 


nae 


UZETE- S Wir 
2 high ғ tan 1 
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fer "alie а офа ul fr 
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PRINTRONIX 
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20 tin 


44 qur n 
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PRX 9500 


DP-9500 


CONNECTORS 


ا 


"г 10һ 


1.4? 


саны 1414. латын» th Ксы 

(4b DP n ade 
Hn M: 
lib. [ad 
Ал! “е 
НАЗА cml 


4-100 {ЗУ аита 
там echk r TUY raw 
Lua al wipo wrar ТІ) 
липа Нин, 2290” 
қан Шан ІҢеНгі, ИГЕ Ha t зір 
Маша г Аце. 40 TEC 


AAS Cenlere Lut anda rud Bu nabe 
Kit Буве ІМ мазі AP 
інеі! а] siria R2 Т фа 171 dur 
Hilal Олар 9 ГА м (TE te га 
Morerul » СВ X ік bud [Р 

WM 4 
t » 
j b 

IS TREA4AATELE „сг Me - т 


t's SB ethic 


нии € тї 
тн Yu 
4 ge . 


АП merchandise gold by California Digital is premium irade- 


Eni ppn gi 
Foreign ordera 10%, shipping. 
California residenis add B7. males tax. 


First Ds pang 83.00; cach additlonül add 1,40 
Emre;gs wills refunded 
COD‘ s discouraged. 


Open accounts extende! to state шарынан educational inatiliu- 


tina and бїтїп йен with a 
Wareho Br: 


“trong Dun & Нгивінігені.! 
15808 Ін езняні Blvd. Visitors Бү appalnimett 


IBM 2980 


SELECTRIC 
BANK 
TERMINAL 
$270 


Ibe (BM 2299 terminal wee Gralmed ig be (сезімі «t cach tellers есті |мл 
branch banh, Вота Иа entered ілге the terminal sald Hat айп әлеу кірге! 
the cugiamers ас©ешп! at ike сопре, A recerd of the 17 alidiattion would br 
рані 02 іліп ihe сиё стене passbook uré виг ul aneguake rexcopdésd aito а (Qui ыз” 
uaus © column рәрсг ғы! located ейік the тектіні. USL) 

fath unii 19 muppliod eth print tall, ribbon sed daminohialion. TT the. құңтатуі 
_— EE OOODEEELLAALHLCAAMUALEAELLILCEIEULZEHEELCELUSSLBHXOÓSBÉLCTCICBRCILICCCEECIEIILLIZICELÉECESÓLCLIBSGIIOOESZ/L]LEZSEASSSESH 


sees 
LE I 
мж . 94 


CEWVIYVILLILL 
зъзеввьваһва ве 
i a 4 аевеаазве ё 


KEY- ¢ 

= 

y BOARDS ' 

43 ey Hyrek маист дегі Sew 
ewueplus purchased Iron: the reqidual ine 
veniory of the Altair conquer. KE T «IK 
Эй ip Мітоз баис irum Half E ffres 
keyhaard, (SEHH, Fem bal 111. level aut» 
іші, Mequires "5 той, КЕЗ»? 2 Doo, 
Same мапі eh АШЫШ eoe г. Хай 112.00 


Ming этэй} л! Masia a ПСВ МЫ heembec- 
тш) khertnareL idaan reed, ТЇЇ. $39. НЕХ 


ard 


PORTABLE DATA ENTRY STSTEM 


әуе date ізгіпіннің were originally dreige bor fetal more етӛет еті Ру 
74. The opersior emere ihe mramory соед (чай ember, агынга ане un 
и чре өгіз price. After all pertineo data han been rlcrrd, the rm ліп 
s tulephoned, the handast ke placed in the acaeviic coupler an all tbe rr- 
tnfermaetion із irmenitted bach Uw ciaMer ELEIT. 
includes, Сәееетіғ drivs «nb; Шғттытғанғ bez ітуһоагд mth LED 
Gould Ін NiGade ah charger Acauwtical copier ипи LHi25 i whe. 
кепе (гет aevrvice in working стелі, КАЗАКША nom ver $2,390 


Lear Seigler Inc. 
in Plant 


POCKET 
INTERCOM 


$1495 


Ascher one 0f cur mystery рой. Manulectured by the Lear 
Sctgier Company. The pocket іметейзен із Gapplicd іп к drep Graven 
Мае эзбей shaminiusn свео. Excellemt for Шөже special 
ргеҙесіз which ce a tourh of eisque. 1.52 iat price 145%. 
Supplied with chrome pocket clip, UU transixior hattery Law 
Model 1103. New surpbas, meamres 3.342.754 3.027 ЗО 


Projection 
odule 


$995 three 


hree 
USED 


$25 


Volt ge applied "ә ome af thc rele dia rais t balety ней еты. 22760 
Ішер casero the module to Шарі зу 176 ele tc) tare taf, (7 librus). 
[| ўер т ау аиа ае the ro уг | өні plo рі ҒЫС amd prm- 
asf hir sen choosieg Waata taro! 6 Leto rtu] bir ғ ous ege 
ачка lnc. 5i^C-L. 12 Lerden «Mem coo. 241. و‎ ^ ctia 45 ята, 


DATA INPUT 
ы TERMINAL 


% Er This Ee Hi vermis] аға rorentiy ae- 
quired dram he CMC divka of ths F aries 
кеумітлііть. fhv util waa orifatially éreidaed 
ети... агае «uio vh аныча Caen. 


The атии із caprin сб a premiar cami айниган. 6d (Ут aa enclosure, 

aleng with а llsteyoud) / Uicreactieh ball vflect brybooni. Thirty Lay тата 

дейн the eperaine пі the gyutenis GE tua. Pour tech Иш] релде мы 

anceptance of лімі жәй шіг?16 the operater od pondiug prabtama, 

But тыын Ы ell thie ЛЬ yermiag, «(іл dire jaginan, сыз he eugiat 

to makr the perísct heme fur an бе 100 compaire шіні video Lep ayı оғ mitis Highs 
мај бы иып uri] accept the Носта ALSS niücrelcorpmter. 

Біте voti eogulated guerr к (9 avail ael» оғ en мімінғен £20, Jero June M pte) 

АЫ uniia ape іп exceliont Dima Птыбаы mcquisiline mur ШОО, 72 le. 


WESTERN UNION 


ENCLOSURE 


Thets enclosures тет temor 
tured for Westera Datos ыр Unde 
veran Г. . The agati 
purpose af tion profert fe ЛШ] э 
nirmterg hut the enclosure 49 
ideally guided for am 3-109 ashe 
bnamd sth аМгіфей powrr тырріу. 
Иғалитаһіт haod ané pis ni gine 
(мел she this encloaure am М? з 
UrLcthww bore fur aff Бобр рро 
pote e@eurples іл Jerctary Боасе ied wrih tree 

44 бт conpedices, D4 25S са» ыи альма connreter r 
> сгошьіт4 purer cord and more. килы iP € 
- ко TR, орала теу B itu. 


TOLL FREE ORDER LINE 
(8800.421-50441 
TECHNICAL & CALIFORNIA 
213679-9001 


824.95 
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Full 136 Characters 
for the price of 80 
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IBM direct price 11295 
CALIFORNIA DIGITAL 


disconal price 


(lits Мете, титл]: ін 
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.S-100 BOARDS 


Assembled е Tested е Burned-in 


DOT MATRIX PRINTER 


Mfg. suggested list 11350 
California Digital introductory Price 
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DIALOGUE 80 
CRT TERMINAL 


5995 


ÈG fustures гезне koybmard, 
и keya, haj? ааыр preted 
Ima ar chspacier mods. 
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т HBF а nity piel brad теті ele gered needle renes to terale the ттг= 
th wy dob. Thar інші la driven Ы ген Нан Еу madar mirrgppia 
censi eani ret Ет а wiepprr саг riy mechanism. 


MEASURES SYSTEMS 
Dynamic memory DAI -din 
Lhynamlc пымпоғу DAU -2294 
Аа ЕОМРЦИНО 
lal BORA 15 Бі CPU 
Z-MÀ CPU T4 Ып adresa 5 Mil 
міс НАМ LEK [Alpha Microb 
негшн color graphics board 
нерізгер П 0/0 колға 
SEATTIA COMPUTER PRODUCTS 
8086 16 bis 1219) 1 card ит: /44 dog 19^ 
CALE ХЗ А COMPUTER SYZTESXJJ 
*X-100 Maunirame PGA ін 
Chek салга} 2. 2 CPM 2422 Jf} 
Таз CPU 4 МИЕ DMA 2010A 260 
UPORTAL MESE AEH 
JIK FIFE HADAT board ж? 
EPHOME for abore 2718. 16 геч, IF 
сді О ЯТА LATA CORPORATION 
АРЫ imar 16 channel 12 bls 
QE COMEITESR SYST EuS 
Wen) rime clock calendar 


S-100 Mother Board $35 
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MORROW / THINKER TOYS 
Mulilbpard “MEW” рар wheel pori, 
remi timer cioth, pirer cm імгер, 
propran khiernapi eon]. 22/29. QT» 
Зе Пача inierfage АРГЕН LEF 
Otek Juchev i disk controller 195 
Disk Jockey J| dicobir спалу 17% 
PAGOSA progr 

- А 
Video display boon! BETA 
ҰттиаПорру 2146 comrolier 
MULLEN PHOULCTE 
Extender Біззгіі/ Logic probe fiit) 40 
Relay Орау rant ral boord 143 
. €. MAYES PACOUCTS 
Аңсттүатимітіп 3-160 FCC register 272 
ANTES LLECTILCESDCS 
Wire Wrap prag bourd Wir LOG 23 
General l'urpoee prota Ka" 1100 22 
CALIF DEN А HIT AL 
O86 CPU 4K cm boars siete RAWAM 
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> 


дао K” tuffar alins ihe pater to porept Hae eni рч contena af 2 4,920 charact 
ғұз Қар haa шір. 90 lba- 
Пін. ъа в SIL 
$ Word Processin 


CHL sereno Arih уғарһісв suggested Речі price ҒІ,29> 27 ike. PRC - 4604; Өсе Dota Dita Systema Ғе 
7 | Hk. D 2л шм 
pinwriter ГЕ КОДАК 5 
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Daisy Wheel Printer 
Finally» a resaunahliy priced eer quality prinzug. .. kuedirectienal printing ai 
1510 — 1025 


8803-18 


18 alot 
1М 5А! 


1110” tozricamal, И 48" таты. 

Dux stunned Hablo brand interrhangalle talay prnl wees. 

ігі BOB CPU псгорғоставот coairobbewd. kvetisces vin Comrougs parali«i 
connector. Shipplag 54 Lux, d 300. 


TELETYPE MODEL 43 


43120 Ki*61OARD MODELS 


TTL serial output AAA $ 995 
H5242 aurial AAK 1050 
Friction BO column AAE 1100 
Friction BO 85222 AAL 1105 
Hull 103 Soden ААВ 1495 


- 


CENTRONICS ң 
130 5595 


ل $795 713 


Bah 1F o Cen'reaica FIM aml the 737 ipe capable of ассеүлйзы 
Bî rd ad other Lxitepfurad or раң ized амнын Тоған б. 

Vit higher redouna the 733 lpr smig a ПР wire tex 
Taw hid print (ағай. Бара е! іаст, Add 383 Dor 
Ез PRR [SR рист утре CAD 17 phe 


ACCESSORIES FOR THE 


APPLE 
COMPUTER 


CALICOR SIA COMPUTER SYSTEMS 
Агпінтетіг Proeosror ТВИТ WC ЕНУ 
Алуәсһғансын serial блар 2210 pr | 
Cenitissica Interface card 728 

MK РИО М Module 7114 

Calenaer! Klock. Шах, back-up 7434 
Paralel inierfaea 7720, 

Programabie Timet 7140A 
Analeg!Inglu converter 24294 


Мике PUCDUCTS 
Appie іс 4-80 CIU ене 


ш. C, HAY 3 ОНД 
Micromokten far Apple 

COMPUTER X0! J FHODUCTE 

Duihis Vielen / ЕЗ Colusu Vidoa 

Ui TEIL ACTIVE ATUVUCTURES 

1B Cham AS сара AMOS IT} 


direct connect 


MODEM 
Universal Dara 102 


new mular 


SE 800 2747 IW, ус с. 
эю спи 400 %495 ee aac es in rir $169 Е 


| ` TOLL FREE ORDER LINE 


An merchandlae sold by California Digital is еты — (S00421-50A41 
TECHNICAL & CALIFORNIA 


213679-9001 


PACKARD 


52650 


Те Н тіз! Vachon Ise ің ca- 

4 ) ге cuml pois con.putet 

E : ET mrar. dhan svif rimi ained зей ден 
anzLedes CHE, Бото vr, praler, 
СНГ display amd rosettes tape рути. 


interlace AlO (49 


ТО VALLEY АРИНЖЛАТЕЯ 


cori rullar ТЫ ТҮРІ HAQ 


у= 


й 
5“ 
= 
t 
w 
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California residents add 6% sales tax. COD s dincourageu. 
Open accounim extended іс state supported educational bailus- 
iloa und companies with a Strong Dun & Brodaireet. 
Warshougs: 54508 Inglagu uod Hird, Vigitarg hy nppointiment 


“THE BIG BOARD" 
OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 


SINGLE BOARD COMPUTER KIT! 
Z-80 CPU! 64K RAM! 


ШООК 


- 


= 
* 


e < 
РЕЙ ОБСЕ 
-- | 


A 


PARTIAL KIT 


| For АП Sockets Installed 
And Soldered Add $50. 


ml ‘me | 
ы н 
|-m 


no compromise, high performance, American engineering! The Big Board gives you all the most needed BASIC 1/0) 
computing features on one board al a very reasonable cost. The Big Board was designed from scraich to run the 

| latest version of CP/M*. Just Imagine all the oft-the-shell software thai can be run on the Big Board without any SIZE: 89 x 13% IN. 
modifications needed! Таке a Big Board, add a caunle of 8 inch disc drives, power supply, an enclosure, C.R.T., SAME AS AN В IN. DRIVE. 
and you have a total Business System for about 1/3 the cost you might expect їо pay. REQUIRES: *5V @ 3 AMPS 


FULLY SOCKETED! FEATURES: (Remember, all this on one board!) ыы." em 


‘64K НАМ 24 x 80 CHARACTER VIDEO 


Uses Indusiry standard 4116 FAN'S, АП 64K Із available to Ihe user, our VIDEO With a crisp, llickar-free display that looka extremely sharp even on email 
and EPROM sections do not make holes In system RAM. Also. very special care | monitors. Hardware scroll and full cursor control. Composiie video or spilt video 
was isken In ihe RAM array PC tayoul 10 eliminate polentisl noise and giilches. and aync. Characier sel it supplied on а 2716 style ROM, making customized 
ڪڪ‎ lonis easy. Sync pulses сап be any desired langth or polarity. Video may be 
inverted or true. 5 x 7 Matrix - Upper & Lower Case | 


THE FERGUSON PROJECT: Three years In the works, and maybe too good fo be true. A tribute to hard headed, "А 6 4 т (вак KIT 


2-80 CPU 
Running st 25 MHZ. Handles ай 4116 RAM refresh and supports Mode 2 FLOPPY DISC CONTROLLER 
INTERUPTS. Fully bultered and runs 8080 software. Uses WO1771! controller chip with a TTL Data Separator for enhanced 


rellabitity, ІНМ 3740 compatible. Supports up to Tour 8 Inch diac drives. Olrecty 
SERIAL І/О (OPTIONAL) campalible with slandard Shugart drives such as Ihe SA800 of SABOT. D rives can 


Full 2 channels using the 280 510 and the SMC 6116 Baud Rale Generator. FULL Берсен онин ФЕ aun. венкатуы 23. 
R5232! For synchronous ог seynchronous communicslion. in synchronous 


mode, the clocks can be transmilied or recelved by а modem. Both chanels can TWO PORT PARALLEL 1/О (OPTIONAL) 


be set up for eller data-communicalion or deta-terminals. Supports mode 2 Ini. Uses 7-80 PIC. Full 16 bite, fully buflered, bi-directional. User selectable hand 
Price Гог all perts and connectors: $85. 


U.K. AND EUROPE: CONTACT MACLIN-ZAND LTD. 38 MOUNT PLEASANT — LONDON WCIX QAP 


shake polarity. Set of all parts and connectors for parallel 1/0: $29.95 


BASIC I/O REAL TIME CLOCK (OPTIONAL) 
keyboard lor input, Output would be on the 80 x 24 Video Display. загіз: $14.95 


SYSTEM COMPARISON CP/M* 2.2 FOR BIG BOA 


БАҚ RAM KIT ........................ 2 Talk about bangs per buck! The prices shown tor The ler CP/M* 0.0.8. modified MICRONIX 
BÛ x 24 Video Kii . Aia mre vw өту Я 5100 kits were ішкеп from ihe July 1880 BYTE. s 


Disk Controller КН кн 44444... reese This will give some banl for comparison betwaen 


SYSTEMS ta run on Big Board is avaliable tor 5150.00. 
SER & PAR. I/O мы ЫЙ go conde a ! the Big Bosrd and a similar system Implementa- PC BOARD 


§-100 Mother Board .................... 45.00 "on on Ihe 8100 Buss. Blank PC Board with Rom Set and Full Documentation. 
SUB TOTAL L $195.00 


PFM 3.0 2K SYSTEM MONITOR І 
The real power of the Big Board Нез іл Its РЕМ 3.0 оп board monitor. PFM commande include: Dump Memory, Bool CP /M*, Copy, Examine, Fill Memory. Teal Memory, Go То, 
Read and Write 1O Ports, Disc Read (Drive, Track, Sector), end Search. РЕМ occupies one ol the four 2716 EPROM locations provided. 
Z-BO lp a Trademark of 2000. 


aren TERMS: initial shipments will be made approximately 3 t05 weeks nfterwe 
D [| g f ta | Resea rch C О т р U te rs | receive your order. VISA, MC, cash accepted. We will accept COD's (forthe 


Big Board only) with a $75 deposit. Balance UPS COD. The $75 deposit 
Р.О. BOX 401565 е GARLAND, TEXAS 75040 ә (214) 271-3538 assures your place in line for ihe initial production run of Big Board. 


*TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 
**Q1 TO 4 PIECE DOMESTIC USA PRICE. 


392 BYTE December 1980 Circle 357 on inquiry card. 


ALL SALES ARE MADE SUBJECT TO THE TERMS ОҒ OUR 90 DAY LIMITED WARRANTY. А COPY OF THIS WARRANTY 15 AVAILABLE FREE, ON REQUEST. 


DIGITAL RESEARCH COMPUTERS 


(214) 271-3538 
32K S-100 EPROM CARD 16K DYNAMIC RAM PARTIALS 


та INTEL 2108 BK X1 RAMS 


{ 

0 О 

о 8 FOR$9.95 32 FOR 635 О 

$ 74 9 5 “ FACTORY PRIME! т! 
[| 2 Ё 


КІТ Huge special purchase of INTEL Dynamic RAM's. These 
are 2108-4, 300NS, 8K, Ceramic DIP. The 2108 is the 
USES 2716's INTEL 2116 (16K) tested for either upper orlower 8K only. 
Blank PC Board - $34 | These are factory prime. Full Spec. See INTEL 1978 Cat. 
ASSEMBLED & TESTED | for details or Memory Design Handbook for application 
ADD $30 data. Both IMSA! and EXTENSYS did mfg. S-100 НАМ 
SPECIAL: 2716 ЕРАОМ (450 NS) Are $14.95 EA. Wilh Above КИ. boards using these devices. — P.S. These devices will not 
KIT FEATURES 7 Any or all EPROM locations can pa | WOFK in the SD ЕРАМООВАМ"", Please specify upper or 
1 Uses +5V only 2718 (2Кх8) EPROM's disabled lower 8K. (51626 or 51627). Asuper easy RAM to interface 
2 Allows up to 32K of software on (іле, 8. Double sided PC board, sotder-masked, to a Z80. 16 PIN DIP 
3 IEEE S-100 Compalible. allk-screaaned. Ё : 
4 Addressable as two independent 16K 9. Gold plated contact fingers НИР етсе LOW POWER - 300NS B FOR 
hlocks. 10 Unselected EPROM's automatically cum 2114 н АМ с ALE! $37.50 
x OMM nU ANNUM. 7 ойаны (ИНЕ аҚ STATIC RAM'S. MAJOR BRAND, NEW PARTS. 
6 On board wai state circuilry if needed 12. Easy and quick to assembie. These are the most sought afler 2114's, LOW POWER and 300NS FAST. 


8 FOR $37.50 


16K STATIC HAM KIT- pin ALL BUSS 


PRICE T 


FULLY STATIC! 
KIT FEATURES. 
1 Addressable as four separate AK Blocks. 
2. ON BOARD BANK SELECT circultry (Cro 


FOR 2МН2 
ADD $10 
mamco Standard"). Allows up to 5124 on hne! BLANK PC BOARD W/DATA-§33 


! | | FOR SWTPC KIT FEATURES: 
3 Uses 2114 (450N5) 4K Static Нат». 1 Addressable on 16K Boundaries 
4 ON BOARD SELECTABLE WAIT $ТАТЕ$. LOW PROFILE SOCKET SET-$12 6800 BUSS! Uses 2114 Static Ram 


e 
5 Double sided PC Board, with solder mask and 3 Fully Bypassed 
silk screened layout. Gold plated contact fingers SUPPORT IC'S & CAPS-$19.85 4 Double sided PC Board Snider mask 


6 АП address and data lines fully butlered. ASSEMBLED А TESTED-ADD $35 ASSEMBLED AND and silk screened layout 
7 Mit includes ALL parts and sockets. TESTED - $35 5 Ail Parts and Sockels included 
B. PHANTOM is [umpered to PIN 67 


9 LOW POWER under 1.5 amps TYPICAL fom IOUR #1 SELLING ea ene 
the «8 Ver Buss = PLETE KET T— 
10. Blank PC Board can be populated as any RAM BOARD! BLANK PC y om ч Rips mente ЮЕ SET—$12 


multipla pf 4K 


=z ғ р ” FP,” 9 


БЫЛЫП, 


aen STEREO! 4K DYNAMIC RAM BLOWOUT! 
S-100 SOUND COMPUTER BOARD ” SAME AS INTEL 21078! 

At ias, ап S-100 Board thal unleashes the іші power of two COMPLETE KIT! AK RAMS AT AN UNBELIEVABLE 50€ EACHI!! 
unbelievable General instruments AY 36910 NMOS computer e қ 4 А 

Prime, new, Nationa) Semi., 1979 date coded, full spec. parts. N.S. 

d IC's. Allow ger total computer control 10 

generate an infinite number Ж special sound effects. for 58495 ҰММ5280-5М. Same as INTEL 2107B-4, T.I. TMS4060, NEC uPD411, etc. 
games or any ether program nds can be called in BASIC, We b ht HUGE ОТҮ, 1 istri 
Toh (WITH DATA MANUAL) | DISTRESS PRICES! One of the most on acl reliable RAM's ever 
* TWO GI SOUND COMPUTER IC'S BLANK P made. These parts have been used by almost all Major Computer Main 
« FOUR PARALLEL I/O PORTS ON BOARD Frame Mfg. the world over! Arranged as 4K x 1, 270 NS Access Time, 22 


i up ж ی ا‎ Ын — кк тага Pin Dip. These units DO NOT use multiplexed addressing, thus making 
e ALL SOCKETS, PARTS AND HARDWARE ARE INCLUDED REFRESH and other timing very simple. See INTEL MEMORY DESIGN 
е PC BOARD 15 SOLDEAMASKED. SILK SCREENED. WITH GOLD CONTACTS HANDBOOK for full application notes. The NAT. SEMI, MEMORY DATA 
; EASY. QUICK. AND FUN TO BUILD. WITH FULL INSTRUCTIONS BOOK is available at most Radio Shack Stores. Prime units in original 
Bolh Basic and Assembly Language Programming examples are included factory tubes! 
SOFTWARE: - 45280-5N 4096 BITS x 1 270 NS ACCESS 
SCL" I Наме! Our Sound Ca dLa akes writing Sound Effect rams ү 
a SNAP! SCL” also cepe roUtinas for Finglitters Exeminie-Modily, Memory «Examine My. Sa os 8 FOR $4.95 32 FOR $16 
апа Play-Memory, SCL™ is avaitable on CP/M’ compatible diskette or 2708 or 2716. Diskalte - FACTORY CASE (450 PCS) — $180 
—— 2708 - $19.95 2716 - $29.95. Ceskaite includes Ihe source. EPROM'S are ORG al Sockets Special: 22 Pin Low Proiile (Wilh Purchase ol 52805) 8FOR $1. 
COMPUTER PARTS SPECIALS NEW! G.I. COMPUTER SOUND CHIP 
7415175 - .99 8035 Intel Single Chip CPU - 5.95 AY3-8910. Ав Ieatured in July. 1979 BYTE? А rantaslically powertul Sound & Music 
74L 5240 - 1.78 Signetics 2901 4 Bit Slice - 6.95 Generator Perfect (or use with any 8 Bit Microprocessor. Contains: 3 Tone Channels, 
1 А ; » Noise Generator, 3 Channels of Amplitude Control. 16 bit Envelope Period Control, 2-8 
aer eia NT ЯКУТИИ ОШ me Slice - 12.50 Bit Parallel (/O. 3D to A Converters, plus much more! All in one 40 Pin DIP. Super easy 
74L5244 - 1.79 AMD 29705 Dual Port RAM - 8.95 interface lo the 5-100 or other busses — $11.95 PRICE CUTI 
741 6373 - 1.99 SPECIAL OFFER: $4495 each = Add $3 for 60 page Data Manual. 


TERMS: Add $1.50 postage We pay balance. Orders under $15 add 75% 

handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% 
Tax. Foreign orders (except Canada) add 20% Р & Н. Orders over $50, add 
85€ for insuranca. 


Digital Research Computers 


Р.О. BOX 401565 е GARLAND, "TEXAS 75040 * (214) 271-3538 


“TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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CompuMart has been selling computers by 
mail since 1971. Our thousands of satisfied 
customers rely on CompuMart for services 
not generally available from the olhers. 
Namely: 

* Producl Selection/Each product advertised 
by CompuMart has been evalualed by our in- 
house staff for best price, perfarmance, and 
supplier reliability. 

* Return Privilege/Afler receipt of our prod- 
ucts, you are protected by CompuMari's 
exclusive, 10-day return priviledge good for all 
products except software. 


NEW From Integral Data 
The IDS 445 Printer 


So new all we can tell you i$ thal it’s fantastic. Priced 
lower Ihan the 440 and equipped with a beiter print 
head, Advanced technology strikes! 
105 445 wiGraphics Capabililies 
105 445 wo Graphics Capabilities 


5894 
5795 


FREE Cable with ii 
your Paper Tiger. 


The IDS 460 

Since its introduction 5 months ago Ibis printer has 
already proved itself, Features include: Correspon- 
dence quality printing, High-rasolution graphics 
capability, programmabie print justification —a great 
prinler. $1,285 


Tha Omni 810 Printer from 
Texas Instruments 


ТІ Omni 820 Receive-Oniy (RO) Package. Includes 
machine-mounted paper Iray and cable. А com- 
pressed print option and device forma control are 
standard features. $2,155 


TI Omni 820 Keyboard Send Receive 
{KSR) Package Comes with fu ASCII 
Keyboard with numeric Key-pad and 
an EIA cable wilh ашовреей select. 
$2,395 


“nis let's you 
putem on trial 


e SupporvOur Customer Service бері. and 
expert lechnicians are always there to assist 
you by phone or at CompuMarl's outlets. Our 
knowledgeable phone sales force can provide 
you with detailed informalion and complete 
product specifications, 

» Phone Ordering/For added convenience, 
CompuMart maintains a toll-free ordering 
number. 1-800-343-5504. 

» Phones open M TW Th F 8:30 a.m. - 7:00 
p.m. Sat. 11:00 a.m. - 4:00 p.m. 


with 10 day free return 


Printers 


CENTRONICS PRINTERS 
New! The incredible Model 737- Correspondence 
and Draft Qualily Printing for Under $1,000. This is 
the firs! printer in ils class to oller print qualily 
Suilable lor text processing, plus the performance 
and application llexibiity required lor data pro- 
cassing. 


737-1 (Parallel Interfacej— $899 
737-3 (Serial interface) $1,045 
Tractor Feed Prinier- Centronics' Mos! Popular 
Model. Perfect for the needs of a small business 


sytesm. Recommended by Apple and Radio анан. 


FREE Cable with purchase of апу Centronics printer. 


NEC The First Name in Letter 
Quality Printers. 


СотриМаг oflers beautiful print quality wilh NEC 
Spinwriter terminals. The Spinwrilers, both KSA 
and НО versions, give unsurpassed hard сору 
output. CompuMart offers а complete range ot 
NEC Spin-wrilers — Cali our 
exper! saleslorce. 


=, Comoumarl will throw in 
a FREE fabric ribbon and 
Currier 72 element when 
you buy a NEC fram us. 


NEW FROM SANYO — Four Great Mone- 
tors at Low CompuMari Prices. 

Sanyo's new line of CRT data display monitors are 
specihically designed for the display of alpha- 
numeric or graphic data 


9" Sanyo Monitor $159 
12” Sanyo Monitor $289 
12^ Sanyo Monitor with green screen $299 = 
13° Sanyo Color Display Магог $495 


Free 6” Cable 
with purchase ol any Sanyo 


Terminals 


We've got the following Lear Sieg- 
ler Terminals In Stock at prices 
too low to print — Call for quotes. 
ADM-3A Industrias їауогће dumb terminal tor — _ 


some very smarl reasons. 
ADM-3A.* New from Lear Siegler, CALL! 


ADM-31. The terminal that’s toc smart 
lo be considered dumb. 


АОМ-42. Available with keyboard semi 


intelligent lerminal olfering tremendous == 


user flexibility. The optional utc 
Configurations are amazing. Io» Lr 
NEW from Lear Siegler! | 
IT's here —IT is the dilference between too smart and 

100 dumb. IT is Ihe new Inlermadiate Terminal from 

Lear Siegler. 


Call tor details. 


Limited Time Olfer 

We've slashed our Hazeltine prices 
again! 

Hazelline 1410 List $850 — CompuMart $749 
Hazelline 1420 List $955 — CompuMarl $825 
Hazelling 1500 List $1095 Compu Marl $965 
Hazallina 1510 List $1395 CompuMart $1135 
Hazelline 1520 List $1585 CompuMart $1199 
Hazelling 1552 List 91395 CompuMart $1235 


Calculators 


A CALCULATOR, A SYSTEM, А 
WHOLE NEW STANDARD. 


HEWLETT-PACKARD'S НР-41С 


HP-a1€ Calculator .. ........... ..... .. $288.00 
The System 

Mamory Modules. For storing programs ar up ta 
2,000 tines of program memory... .........$45.00 
"Extra Sman” Card Reader. Records programs and 
dala back onto blank mag-cards ........... $159.00 


The Printer. Upper and Lower case, High resolution 
plotting, Portable Thermal operation... .. -$355.00 
Application Modules ....... 
Standard pac: 
Statistics, 
Math, 
Financial & 
Surveying “г 


... $45.00 EACH 


V2 off Financial Decisions РАС 
with purchase of 


NOVATION CAT™ 


ACCOUSTIC MODEM 


* Answer Originale * Вен 108 — X 

* 300 Baud * Low Profile Design 
Looks good, works great! $179.00 

NEW! D-CAT 

Direct Coupler Irom NOVATION 5185 


Texas Instruments ТІ-99/4 Home 
Computer 

Save $300 on this 16-Bit computer with 
monitor 

ТІ-99/4 wiMonitor 
TI-99/4 w/o Monitor 


$825 
$725 


Monitors 


EXCLUSIVE from CompuMart! 
Special Offer. Zenith Color Video 


Monitor for $379! 


The ре"есі топиог lor Apple, Alan 
and Texas Instruments owners 


We carry the most complete inventory 
о! Apple computers, peripherals, and 
software. CALL! 

Our Christmas Apple Special: Save over 


$250 on cur most popular Apple System. System 
includes a 48K Apple Il, Apple Disk & Controller, and 


a Sup R Mod RF Modulalor. =н 


List: $2,020 

Compumari Sate Price: $1,769 

New trom Apple for ihe Appie Il: 

DOS 3-3 Convert disks to 16 sector format for 23% 


more storage and faster access $60 
Apple Plot. Tha perfect graphic complement for 
Vigicalc, $70 
Dow Jones News & Quotes 595 
Adventure (Uses 4ВК) $35 
DOS Too! Kit $75 
Apple Fortran $200 
Salentype Printer wiXlace $595 
Visicalc $149 
Tax Planner $120 
From Symtech & Info Unlimited 

Super Sound Generator (mono) $159  (starec) $259 
Light Pen $249 
X. 10 Controllar (plugs inlo paddle port) $49 
Apple Sync Controller 548 
From Personal Sottware 

Visicalc $149 
Desk top plan $89 
New from Videx! — Video Term 

BÛ Col. x 24 line 


7 x 9 matrix, plug in compatible board for Ihe Apple 
W. Price $325 without graphics EPROM. With 
graphics EPROM $350. 


New from MUSE 


The Voice $39.95 
Super Text $99.00 
Address Book $49.95 


Mouniain Hardware — Expansion accessories for 
your Appla 


introl/X-10 System $269 
Super Talker $299 
The Music бушат $545 
ROM plus board wikeyboard filter 5199 
Clock Calendar 5280 
18 Channel A (о D Converter $350 
Appie Expansion Chassis $650 
ROM Wriler $175 
Miscellaneous Appia ІІ Accessoris 

Easy Writer (80 col. need Videx) $249 
Easy Mover $ 49 
Easy Mailer $ 63 
Dysan Diskettes sea $ 5 
5.5.М. Serial А Parallel Apple interface $225 
АВТ» Numeric Key Pad $110 


COMMODORE 


Buy direct from tha biggast — Compumart has daliv- 
өтей mora Commodore computers in the U.S. than 
апу other dealer. We were Commodore's first dealer 
and carry everything Commodore manufactures, іп 
stock for immediate delivery! Call us now for low 
prices and special deals. 

NEW FOR PET: 

Visicalc (Need 32K and а disk drive} 

Word Pro 1, 529.85 a Word Pro 2, $89.95 а 
Word Pro 3, $199.95 • Word Pro 4, $299.95 = 


$199 


= 


m 


Member Computer Dealers ASSOC. 


` The РМС-80 
is here! 


NEW! The РМС-80 Level 11 16K at $645 
The new 12K computer 

that's SOFTWARE 
COMPATIBLE with 
the TRS-80.* 


Just think, now you can choose from the thousands 
af soltware packages already developed for Ihe TAS. 
80 and run them on a computer costing only $445, 
But the РМС-ВО is more Ihan just a computer that 
accepis TRS-80 software. 118 features include: Reads 
all Level |І BASIC lapes. Reads all SYSTEM lapes. 
Full range сі peripherals. Video output for monitor 
and TV. Optional FASTLOAD ai 8000 baud. Optional 
Uppar/Lower case. 

Call for complete specs. 

РМС-80 $545 
^ TRS-80 із a registered trademark of Tandy Radio 
Shack 


EXIDY SUPER SALE! 

We wan! to clean oul our inventory of Exidy com- 
puters and peripherals. To do Ihis we've priced our 
Exidy equipment! so low you'll have to call us lor 
prices. 


| CHRISTMAS SPECIAL — Buy $1,000 worth of mer- 
chendise from this ad and CompuMart will ship you a 
FREE ТІ Speak & Spell ($69.95 value) with your order. 


ROCKWELL AIM 65 
The single board development system 
that's perfect in the classroom or lab. 


Our AIM System includes: 4K AIM with BASIC 
interpretor assembler, Power Supply, Cassalte 


recorder 8 Enclosure $799. 
4K AIM — 65 $499 
PL65 High Lavel Language $125 
Paper for tha AIM (roll) $ 2.50 
Rockwell's 4-slot Motherboard (SALE) $175 


CompuMar!'s Microliex 65 Systam for your AIM 
Includes: Adapter Butler Module wi 4-31ot module 
stack, ВК RAM module, 16K PROM/ROM module, 
Asynchronous communications Interface, & Power 
Supply А $1,299 


Call or write for 
our complete 
Microflex 65 
brochure ) 


Oè =m -` ж * 4 
Р Ж. 
mdi epy a б 


COMPUMART .......... 


270 THIRD ST., DEPT. 112, РО. BOX 568, CAMBRIDGE, МА. 02139 ^ 


Hewlelt-Packard's 
Personai Computer tor 
industry. This extremely 
portable computer features 
extended BASIC 10 solve your 
problems quickly and efficiently 

along with an advanced graphics 
system lo enhance communicahon. 


The Amazing НР-85 


We carry Н.Р. Peripherals (Disk Drives to Graphics 
Plotters) Enhancements: (BASIC Training, General 
Stallstics, Financial Decision, Math, Linear Program. 
ming $95 ва.); HP-85 Accessorias: (Enhancement 
ROMs, ROM drawer, Overhead Transparency Kit}; 
Supplies: (Plotter Pens, Tape Сәгігібдезі; Interface 
Modules (HP-IB Interface, НР-ІВ Inlerconnact 
Cables, Serial (RS-232C) interlace Module). 


We can get your every HP peripheral made tor the 
HP-85. CALL FOR COMPLETE DETAILS & SPECS. 


COMPUMART'S EXCLUSIVE 

ATARI SPECIALS. 

3 Ways to save when you buy the Atari BOO from us. 

Choose from one of Ihe following olfars. 

1) Frae ВК of memory with purchase. (So your Atari 
will come to you with 24K.) 

2) Free 410 program racorder with purchase (589,95 
valus}. 

3) $100 off Atari Disk Ога purchase. 


ATARI 800 Personal Computer 

System — 

Comes wilh BOO Operators Manual, 15K RAM 
Memory module, 10 К ROM Operating System, 
power supply, ТҰ Switch Box. $1080.00 


PERIPHERALS 
Alari 410 Program Recorder (FREE wipurchase of 
Atari 809) $ 69.95 


Atari 810 Disk Осме ($100 off with purchase} 699,95 
New Dual Disk double densily 1499.95 
B25 Printer (Centronics 737) 995,00 
RS232 Interlace wiCabie E > 248.95 
NEW! Light Pens 74.95 


Сай lor New 
Sotware 


IMPORTANT ORDERING 

INFORMATION Ail orders 
must include 4% shipping 
and handling. Mass. rés- 
denis add 5*5 sales 
tax, Michigan resi- 
denis 4% tor 
sales tax. 


ТЮ p.m.. Mon.- 
Fri; 11:00 a.m, - 4:00 
p.m, Sat, РО.5 accepted 
from Dun & Bradsiree! 
rated companies - shipment 
contingent upon receipt of signed 
purchase order Sale prices valid (ог 
manih of magazine date only - ап paces 
subject to change wilhoul notice. Our Ann 
Arbor retail store 15 open 11:00 a.m. to 7:00 

p.m. Tues.-Fri., 10:00 a.m. to 5:00 p.m. Saturdays. 
Stop by and visil. 


We've had a reputation for dependability since 1971 


Best Price and Delivery 


SUPERBRAIN by Intertec 


Self comtamed computers with dual disks and 


twa RS232C poris Compete wih CP M 22 


ad BASIC 
- Double Density List $2995 52685 


64K Double Density, List $3345 52883 


БАК Miniec Marn upgraded 
к» Quart Density SPECIAL $3395 


VIDEO TERMINALS 


NEW EMULATOR ilntertec!, List 5895 $ 740 


NEW INTERTUBE lilLis! $895 ONLY $749 
SOROC 120, List $995 SPECIAL $ 729 
10140, List $1495.. SPECIAL $1149 


PERKIN-ELMER 550. List $997 5 799 
with anti glare screen, 51027 . $ 829 
HAZELTINE 1410. List $900 . $ 749 
)420 $ 849 
1500. List $1225 , 2s $ 879 
1510, List $1395 T : 51089 
1520, List $1650 . . s $1389 
ADDS R.20. Lst $885... . $ 945 
LEAR SIEGLER ADMI3A, Assembled 9 849 
TELEVIDEO 912C, List 5950 .. .... Call for 
920C, List 51030 ., .. . prices 
PRINTERS 
ANADEX DP-B000 TI. - 
DP-9500, List $1650 .,.............. $1399 
OP-9501, List $1650 ....... veces 81309 


PAPER TIGER IDS-440, List $995 .. . $695 
уу graphics op , incl. bulter, $1195 $879 


NEW IDS PAPERTIGER 460 . List 1295 $1149 
NEW 105 PAPERTIGER 4606 List $1394 $1199 


NEC Spinwriters Call for Price 


TELETYPE 43 KSR $1087 
CENTRONICS 
730 ! parallel interface NEW LOW $649 
737 parallel interface SUPER VALUE $829 
779w Tractor, List $1350 .. .. NEW 
702 уч Tractor, МЕШ. List $2480 . : 
703w Tractor, VEU, List $2975 LOW 
204 w Tractor, УҒА), List $2350 PRICES 
ТІ 810 Basic, List $1895 ...........,. $16% 
810 seria! И Centronics style 
parallel interface, List $1940 | $1735 


B10 w ful ASCII AU LC, Vertical 
Forms Control, Compressed Pont $1895 


Ti 820 KSR. List 52165 .... . .... $1885 
Т) 746 уу full ASCH, List $1695 ..... . $1399 
COMPRINT 912 w parallel interface 5 559 
912 w serial interface, List $699 5 599 
AXIOM IMP 1. 47... .... a B 699 
MICROTEK, List $750 . mo Em $ 675 
OKIDATA Microline 80, List $949 , . 649 
Tractor Feed Option. ... .......... $ 99 
RS232 Serial Interface . . ...... $ 89 


NORTH STAR HORIZON' 

HORIZON 1 ASSEMBLED & TESTED 
32K, Double Density, Lis! $2695 , $2279 
32K, Quad Density, List $2995 $2539 

HORIZON 2 ASSEMBLED & TESTED 
32K, Double Density, List $3095 52619 
32K, Quad Density, List $3595 $3049 
48K. Double Density, List $3590 $3039 
ABK, Quad Densuy, List 54050 . . $3469 
64K Double Density, List $3230. .. . 53239 
64K, Quad Density, List $4330 . $3669 


FLOPPY DISK SYSTEMS 


NORTH STAR MDS-A 
Assembled, List $899 SPECIAL $ 719 
Kit Version, List $799 , $ 669 


MORROW THINKER TOYS Discus 2D. 


List $1198 Я .. OUR PRICE $1019* 
Discus 2D, dual drive, List $1994 $1694* 
Discus 2.2, AGT, List 51549 81319“ 


Dual Discus 2. 2 ABT, List 52748 $2335* 
‘Now includes CP M^. 22 


MICROMATION Megabox, DD w 


8" drives, 1 megabyte, List $2295 $1949 
2 megabyte, List $3095 52624 
MICROPOLIS 1041 МастоҒіорру” 

w enclosure (no P.S |, List $695 . $ 625 


1042 MacroFloppy w case & AC PS . $ 709 
1053 Qual MetaFloppy^ , List $1895 $1695 


VIDEO BOARDS 
I/O Mapped 

SD COMPUTER VDB-8024 kit.List $370 $319 t 

Assembled, List $470 | © 3991 
XITEX SCT-100K. Kit ONLY $154.95 

SCT 100A Assembled $174.95 
SSM VB2 1/O. Ки, List $199 Cal! 
Assembled & Tested, List $269 .... Call 


Memory Mapped 
SSM VB1C, 16x64, Kit, List $179 
Assembled & Tested, List $242 
SSM VB3, 80 Char AMHz. Kit. List $48! Call 
4 MH», АНТ, List $565 Call 
INTERSYSTEMS, 16x64, АВТ, List $165 5149 


ESCON CONVERSION 
FOR IBM SELECTRIC 


Complete w miccoprocessor controller. and 
power supply Factory but User installs 


solenaid assembly or it can lu: done al Escon 
factory at nominal cosi 

Parallel (TRS 80, Sorcerer, etc 1, $575 5514 
RS232 Standard Serial; cast $599 534 


IEEE 488 (for РЕТІ, List $5550., ... 584 
TRS 80 Cable ....,. е CTI Ж 


CALIFORNIA COMPUTER SYSTEMS 


280 CPU BOARDS vist $299 . $269 
DISK CONTROLLER 2422 1.5! $399 $350 
32 CASE STATIC List $7710 ........., 5599 
64K ПУНАМІС BOARD List $699 .. $589 


CPU BOARDS 


lassemblen unless nutraj! 


NORTH STAR Z80A !ZPBH A А, 5299 5254 
CROMEMCO 4 MHz (ZPU уу; List $395 $335 
4 MHZ (SCC Wi, List $460 $382 
INTERSYSTEMS lformeriy Пһаса Andi 
new Series || 2 80, 4 MHz; List $385 $349 
SSM CEt 80980 AST List $252 

CBIA Ki List 8183 

CB22 80 A&T List $344 

CB2 Kit, List $263 


DELTA 2 80. with! © 5288 
SD 5ВС 100, List $350 5298 
SBC 100 Ku, List 5295 $250 
SBC 200, List 5400 $332 
SBC 200 Қи List 5320 $272 


MEMORY BOARDS 


32K SD ExpandoRAM Kit 
ONLY 5289! 


ONLY $189 without RAM chips 


NORTH STAR 16K Dynamic RAM Board 


ABT IRAM 16 А А) List 5499 $420 
16K Ки Version, List 5449 SPECIAL $299 
32K АЯТІНАМ 32 А), List $739 $520 
32K Ки List $669 SPECIAL $499 
CROMEMCO 18KZ-W, List 5495 . $413 
BAKZ W., List $1795 : 1485 


MEASUREMENT SYSTEMS & CONTROLS 
(Guaranteed performance, inc! labut parts 1 yr 
DM6400 64K Board w all Бак $795 $659 


DM4800 with 48K. List $695 5589 
DM3200 with 32K, List $595 $509 
DMB6400 64K Board w alt 64K 5853 
DMB4800 with 48K $789 
MORROW SupeiRAM al static, ali АНТ 
16K, 4 MH? or 2 MHz, List $349 , 5299 
32K, 4 MHz List 5699 $629 
16K Memory Master, List $399 $339 
24K Memory Master, List 5549 $465 
INTERSYSTEMS (formerly Ithaca Audio) 
8K Static 2 MHz, АВТ, List $165 $149 
8K Static 4 MHz, АВТ List $195 $176 
16K Static 2 MHz, АНТ List $475 $427 
16K Static 4 MHz, АНТ List 5495 $445 
БАҚ Dynamic, List $995 5895 
CALIFORNIA COMPUTER 
16K Static, AGT, List $349 95 5259 
FLOPPY DISK 


CONTROLLER BOARDS 
NORTH STAR, DD. 


Assembled, List 5499 , ^m d $398 
MORROW Disk Jockey 1, ABT (82131 5189 
Disk Jockey 2D, AGT, List 9479... ... 5429 
SD Versafloppy 1, Kit, List $250 .. , .9212 
Versaftoppy 11, OO Kit, List $350... .. $297 
Versalloppy Il, DD, АВТ, Lisl $430 .. $365 
DELTA double density AGT ($385). .. $345 


CONDUCTOR, double density АНТ. $269 
INTERSYSTEMS ЕОС 2. ART, $495.. $439 
MICROMATION Doubler, DD. АВТ $399 
TARBELL Floppy Disk Interface Kit . $199 

double density, АВТ, List $495 ,, . 5444 


NEW CROMEMCO 
DOUBLE DENSITY 
DISK CONTROLLER 

List $595 ..... . OUR PRICE $505 


SHIPPING AND INSURANCE Add $2 50 lor boards $6 fm Selec, Convener or Floppy Desk Daves $7 50 tor Fluppy Disi Systems. $15 fur Horvon. SHIPPED FREIGHT COLLECT Supe Brain Centron 
and T | printers Contac os Tas shappena information on other Termunals and printers 
Above prees reflect а 2% cash discount tarde: propa por Ті» shipmentt Add 2% to prices far credit cant orders C O D s, etc Prices aie subject to change and others subyect lo wahil avia without noties 


WRITE FOR FREE CATALOG — 


1», MiniMicroMart, Inc. 


1618 James Street, Syracuse NY 13203 (315) 422 4467 TWX 710-541-0431 


Terminals and Printers! 


TELEVIDEO ТМІ-912С SOROC ТІ-810 


лак 


QrideAil  LUNLELhANESS hy . 10-120 
міні 


(ізі 5995 
SPECIAL 


E5729 


” 


i 
: - УРАР 
=— E pe -| = 
ا‎ ш- 


- 


жу ИШ ке TI-810 Basic Unit, 51896. ONLY $1695 
‚ _ TI-810 w/full ASCII (Lower case), vertical 
10-140 List $1495 forms control, and compressed print . $1895 
SPECIAL $1149 inti і 


HAZELTINE 


TI-745 Complete printing terminal 
with acoustic coupler, List $1695 .,.. $1399 


PAPER TIGER 


Upper and lower case, 15 baud rates: 75 to 
19,000 baud, dual intensity, 24 x 80 character 
display, 12 x 10 resolution. Numeric pad. Pro- 
grammable reversfhie video, auxiliary port, 
self-test mode, protect mode, block mode, 
tabbing, addressable cursor. Microprocessor 
controlled, programmable underline, line and 
character insert/delete. “С” version features 
typewriter-style keyboard. List $950 


OUR PRICE: CALL 


920C (with 11 function keys, 6 edit keys and 
2 transmission mode keys, List $1030 


CALL 
| 1410 w /numeric keypad, List $900...... E 
1420 w /lower case and numeric pad ...,. 84 e ‚ 
үзчү 1510, List $1395 Jh — w бИ 1089 IDS-440 Paper Tiger, Lis: 5995. $695 
E M U LATO F 1620 Меп эЛ .................. .. 1389 w/ graphics option, incl. buffer, $1194... $789 
Software compatible with a Soroc 10: 120, TRS-80 сәме................. шылығы. 4 
Hazeltine 1500, АОМ-ЗА or DEC УТ-52, Fea- NEW 105 PAPERTIGER 460151 $1295 . $1149 


A о s : TM 
T Sete da a емес pa NEC ات‎ LLL Алғ ый NEW IDS PAPERTIGER 4606 List $1394 $1199 
full cursor controt. List $895 | NEW 105 460 
OUR PRICE 95/49 QUALITY PRINTING AT MATRIX 
SPEED—LOGIC SEEKING 
PROPORTIONAL SPACING 
w/aulo text justification 


ANADEX 
Terminal / Keyboard as well as DP9500/DP9501 PRINTERS 
RO Printer Only models ср DP-9500. List $1650 ...... ...... $1399 
ч ыў Ұз 4... a А a = ia ға ' pe " „А 3 ІЙ CALL FOR PRICES: DP-9501, List $1650 же $1399 
ote А АСЫР IR ү T 
CENTRONICS |" Lee bki 
Microline 80 оміү $649 
PRINTERS Tractor Feed Орбоп................ $99 
N EW | М Т E R T U B E | | | NEW 730, parallel, friction, tracıor ... $649 eve ieri ! аны саа Фф $ "m 
— 6829 ^AIUM ИМЕП .......... 
eae ONLY $749 NEW 737 parallel, friction, tractor . $829 COMPRINT 912 w/paralle! inter. $559 
; ; 779-2 w tractor (same as TAS-80 Line abe | 
12" display, 24 x 80 format, 18-key numeric Printer I}. Ы51$1350................ 'NEW 812 w/serial interface, List 9699....... $589 
keypad, 128 upper/lower case ASCII charac- ; bisdi VFU . " 
ters. Reverse video, blinking, complete cursor 25 140 a Bu. E МЕЦ... ‘LOW MICROTEK, List 8750....... 5675 
addressing and control, Special user-defined 704 RS232 serial diim of 703, $2350 . . PRICES ANADEX 80-Col. Dot Matrix. .... 5849 
control function keys, protected and unpro- 
lected fields. Line insert/delete and character Above prices reflect a 296 cash discount (order prepaid prior to shipment). Add 296 to prices for credit 
insert / delete editing, eleven special line draw- card orders, C.O.D.'5, etc. Prices are f.o.b. shipping point. Prices are subject to change and offers 
ing symbols, subject to withdrawal without notice. WRITE FOR FREE CATALOG. 
1618 James Street, Syracuse NY 13203 (315) 422-4467 TWX бомай à 


Circle 360 on іпдиісу card. 


Unclassified Ads 


UNCLASSIFIED POLICY: Readers who are soliciting or giving advice, or who have equipment to buy, sell 
or swap should send in a clearly typed notice to that effect. To be considered for publication, an advertisement 
must be clearly noncommercial, typed double spaced on plain white paper, contain 75 words or less, and include 


complete name and address information. 
Th 


ese notices are free of charge and will be printed one time only on a space available basis, Notices can be 
accepted from individuals or bona fide computer users clubs only. We can engage in no correspondence on these 
and your confirmation of placement is ee in an issue of BYTE. 


Please note that it may take three or 


WANTED: F8 and 6800 software for privato use. Hava FB 
evalualion kit and SwTPC 6800. Would tike almost any 
(уре of programs. Also, Interested in low-cosl hardware. 
Luke Shepherd, 4519.) Lawndale Or, Greensboro NC 
27405. 


WANTED: Apple II Plus, Apple li, and/or any Apple com- 
puter accessory Including tapes. Bruce Helsal, Box 
1141, Munising MI 49862, (806) 387-2576 nights. 


FOR SALE: A 32K, large-keyboard Commodore PET 
computer. Will sell to best offer. | also шап! to buy ап 
Apple I! computer with or without one disk drive. Scott, 
(401) 728-4878. 


FOR SALE: Two Shugart 5А-800 disk drivas mounted іп 
integrand cabinet with power supply and сар; $1200. 
Хах tarminal board; $130. SwTPC AC-30 cassnlte inter- 
face; $75. Mike Moore, 33 Whippletree Rd, Fairport МҮ 
14450, (716) 377-0207. 


FOR SALE: IMSAI VDF-BD, 64 К, two 500 K disk drives. 
Priced to sell. Mat Bockh, 388 E Main St, Brantford CT 
06405, (203) 481-5588 work hours. 


our months for an ad to appear in the magazine. 


FOR SALE: Must quil hobby, so | am selling all my new 
Surplus parts including P8085 and SC/MPII miero 
processors and AY5-1013A UARTs. Plaase send SASE 
for compiala list and prices. T E Papsin, 711 Black Rock 
Трка, Falrlield CT 08430. 


AIM-85 BASIC: Looking lor a simple way to wrile and 
raad data cassaltes with AiM-65 BASIC? | have a 
meihod that uses only а few BASIC statements. It may 
Suit your needs. For a listing, sand SASE and $1 for 
handling. Jerry К Radke, 15 М Ct, Morris MN 56267. 


FOR SALE: Digital Group 280 microcomputer with 42 К 
programmable memory, keyboard, monitor, twa digital- 
tape decks, and much software. Complete $1300. Stevan 
Fornell, 7536 Evergreen, Goleta СА 93017, (805) 
965-5893. 


FOR SALE: Heath H-9 video lerminal assembled; $200. 
SYM-1 aingle-board microcomputer with case and powar 
supply. Updated monitor installed. Includes ай docu- 
mentation plus 6502 applications book and live issues 
of Micro. Gary Zimmarman, 113 БІҺ St, Downers Grave IL 
80515, 1112) 969-1595. 


FOR SALE: НР-41С alphanumeric programmable 
calculator. Includes 2 Қ memory (double dansity — lakes 
only two ports), printer, card reader with blank cards, 
гасһаговаһів nicad batiery pack, financlal-decisions ap- 
plication module, Ай HP manuals, and accessories. 
Operatos репәсіу, Tatal relail price over $1200. Will 
ship prepald and insured to lirst cashier's check or 
money order for $995. A D Rutter, 1600 Broadway, Suile 
1200, Denver CO 80202. 


WANTED: APUS cartridge and instruction booklet for 
Video Grain computer. 5 A Giovanazzi, 4252 Culver SI 
NE, Cedar Rapids IA 52402. 


FOR SALE: BYTE magazine іззие #1 (Sapilember 1875) 
Ihru issue $15 (November 1976) excepi issue #4, 
December 1975, Ali original publications in excellani 
condition. (No marks, atc) Besl offer. Walter C Dowd, 
РОВ 136, Van Brunt Sta, Brooklyn NY 11215. 


FOR SALE: Digital Group system 280 processor, 26 К 
memory, 16-by-64 video display, two Phi-Decks, Expan- 
dor printer, extensive software, all documentation, and 
lo&ds of extras. $2000 negoliabis. Paul A Tesany, 17 
DeKalb РІ, Morrisiown NJ 07960, (201) 539-6876 вче. 
nings. 


FOR SALE: New P4 CRT; $30. Purchased from Elec- 
trolabs, never used. Will ship UPS COD. Frank борае, 
Rt 1 Box 60A, Rawlings VA 23876, (804) 849-7835. 


FOR SALE: Anderson Jacobson 841 ШО serial lerminat 
{15 cps ASCII Selectric) Репесі condition. $1230 list. 
Asking $900 ог best offer. D C Crana, РОВ 79286, 
Houston TX 77024, (713) 461-4319. 


A 


7 шы. vota 
* 
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Digital Harmony 
by John Whitney 


BYTE BOOKS is pleased to offer DIGITAL HARMONY a 
major new work by John Whitney, a pioneer of the special effects 
technology used in STAR WARS and 2001: A SPACE 
ODYSSEY. His book explores the special union of music and 
computer graphics, and expands the frontier between sight and 
sound, synthesizing the two to create a new art form. Whitney tells 
how it's done, provides a thorough theoretical background, and in- 
cludes listings and programs for those interested in joining in the 
discovery of this new art form. DIGITAL HARMONY lays the 
foundation for audio-visual art made possible by microcomputers. It 
is must reading for all art, music and home computer enthusiasts. 


Illustrated in Color. 


398 December 1980 € BYTE Publications Inc 


Avadable in January 
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1 m, B12 ! 
- da ISBN 07-070015-X I 
Ч nni Price $21.95 | 
- Please remit in U S. funds оғ draw on a L.S. Bank й 
1 Please send ÛJ copies of - 
[| Digital Harmony Ц 
: | 
І I 
- Name Tithe Campany - 
І ü 
4 Street City State/Province Code - 
- ГІ Check enclosed in the amount сі $ - 
i О аш Visa [1 Gill Master Charge 1 
I Card Мо. | 
i Екр. Date ! 
Й Add 256 per book to cover Call TOLL FREE: 800-258-5420 4 
i postage and handing. 

1 

i 

1 


or Mail To: 
E М ТЕ 70 Man Street, 


ETIN Peterborough, N H 03458 


Ь ье 


FOR SALE: Texas Instruments 16-bit univeraity-module 
computer complete with power supply, expanded user 
memory, wired for RS-232, and all manuals; $250. (See 
page 69, July BYTE.) A Schwartz, 5454 Camino Teatro, 
La Jolla СА 92037. 


FOR SALE: Wameco FPB-1 assembled and tested; $135. 
Wameco ОМВ-12 assembled and tested; $100. Both for 
$225, Will accept НР-85 as partial paymenl. Dan Snyder, 
581 5th 51, Butlar РА 15001, (412) 287-1625. 


WANTED: AIM-65 users to participate іп program ex- 
change. Send cassette tape wilh your programs and 
receive а malching number in return. Format re- 
Qquiremants: BASIC programs should be clearly 
documented with гата statemanis; machine- 
language programs should include well-documented 
source file along with object. Special hardwere re- 
quiraments should be documented, Minimum tape gaps: 
$30 tor BASIC, $80 for source, $20 for object. Directory 
available. Include SASE. Jim Dantin, 1522 Springdale Dr, 
Owensboro KY 42301. 


FOR SALE: Cromomco ZPU wilh CPIM 1.4, SSG General 
Ledger (menu), and Selector ПІ-С2; $1000. Two 16K 
slatic-memory boards and ona SIO board; $300. Manuals 
included with original disks. John Mayer, 4153 Gardenia 
Ave, Lake Worth FL 33461, (305) 868-4620 after 7 PM ET. 


WANTED: Anyone interested in donating, for tax- 
deduction purposes, new or used computer equipment 
andor systems, such as TAS-60, PET, etc. Robert 
Hudgins, Malh Oept, Brinkley High School, Brinkley AR 
72021, (501) 734-3571 ог (501) 734-1318 after 4 РМ. 


FOR SALE: Heath Н.Ә video terminal, serial and parallel 
ШО with RS-232C cable included; $275. Heath H-B-5 
serial HO and cassette interface. Can be used for an ad- 
Gillonal serial port at minimum cost; $50. Both assem- 
bled by professional engineer. G Hammond, РОВ 54, 
Weirs Beach NH 03246, (603) 366-4012. 


FOR SALE: Selectric terminal (AJ841). Excellent сопа 
Поп. Best olfar. B Fabry, 8362 5 138th Cir, Omaha МЕ 
B8137, (402) 895-2156. 


FOR SALE: Nelronics ELF Il with cabinet, RF modulator, 
light реп, Giant board, two 4 К programmabie-memory 
boards, power supply, ASCII kayboard with cabinet, and 
Tiny BASIC. $670 worth for $335. Royal Dossatt, 2795 
Pheasant Rd, Excelsior MN 55331, (612) 471-9252. 


BOMB 


FOR SALE: MEK68&00D2 Evaluation Kil il. Assembled 
and tested. includes standard power supply (5 V, 3 А) 
and len pounds of documantation. Gat started on 6800 
machina language with this turn-key systam. $150. Roy 
Gilbert, 1330 Birchnell, San Dimas СА 91773, (213) 
963-5201. 


WANTED: TRS-BO Level Il programs to swap. Games, 
homa, or business programs. Send tape or listing with 
your addrass. January Smith, Treehouse Apt Ғ205-А, San 
Marcos TX 78666. 


FOR SALE: The following issues of BYTE: July 1876 thru 
July 1878. Excellent condition. Best offer. Lawrence 
Anderson, 3453 Balsam NE, Grand Rapids М! 49505. 


WANTED: High-resolution color monitor such as RGB or 
equivalent, Ron Hymes, 7327 Murietta Ave, Van Nuys CA 
91405, (213) 786-9614. 


FOR SALE: Two used Calcomp 8-іпсһ floppy-disk drives, 
Shugart interface; $250 each. 15-inch Ball Brothers CRT 
monitor, new; $200. Bob Athan, 1849 N Helm, Suite 110, 
Fresno CA 93727, (209) 252-6146. 


FOR SALE: Неаіһ-89, 48K programmable memory, 
H-BB-3 2 PSIO, H-88-5 cassette interlace, Н-89-17 disk 
operating system (HDOS), Н-88-18 casselte system. 
Software, all manuals, operates perfectly. Firs 
cashier's check for $1990. I'll ship. A Van Cleave, 256 S 
Tucson Cir, Aurora CO 80012, (303) 340-2955. 


FOR SALE: Complate Heath (Zenith) H-89 system in- 
cluding H-88 compuler, 48K programmable memory, 
H-88-3 (serial WO}, cassette inlerface, HDOS and 
Microsolt BASIC, H-14 printer, all manuals, and lots 
more (soltwara and over thirty disks), АП In brand-new 
condition. $2899 for all, $2199 wilhout printer. David Hor- 
witz, 1909 Sisfkin, Wichita KS 67208, (316) 881-3456 be 
tween 6 and 8 PM CT. 


FOR SALE: 36 K Appie Il with case and modulator, 5800. 
SwTPC РН-40 printer with parallel card; $200. Comprini 
912s printer with Apple seria) card; $400. Pascal 
language system; $225. Apptesoit raad-only memory; 
$90. Heuristics 20A Speechiab; $90, Frank Jaubert, 823 
Euclid St, Houston TX 77008, (713) 868-0034. 


FOR SALE: Rockwell AIM-65, 4K programmable 
memory, read-only memory monitor, Enclosures Group 
large enclosure, all manuals, all new. $430. E Velez, 19 
Middleton Ln, Willingboro NJ 08046, 


BY TEs Ongoing Monitor Box 


Article # Page Article 


1 24 


2 Computerized Testing 
3 Graphic Color Slides, Part 2 
4 


Multimachine Games 


Author(s) 
Wasserman and 
Stryker 

Ciarcia 

Grogono 


Micrograph, Part 2: Video-Display 


Processor 


Booch 


A Simplified Theory of Video Graphics, 


Pan 2 


Оп the Road 1o Advanture 


Watson 
Liddil 


Zork and the Futura of 
Computerized Fantasy 


Simulations 


Lebling 


Character Variation іп Role-Playing 


Games 


Pirate's Adventure 


Freeman 
Adams 


А Pocket Computer? Sizing Up tha 


HP-41C 


Lost Dutchman's Gold 
Dungeon Campaign 

A біз аг Trek 
Morloc's Tower 


Carbrey 
Liddil and Lt 
Willlams 
Nelson 
Willlams 


Odyasey: The Compleat 


Apventure 
Sargon Il 


Microsoft Adventure 
Computer Bismarck 
Users Column 


Nelson 
Martellaro 
Liddil 
Ansofi 
Pournelle 


FOR SALE: Assembled and tested Vector Graphic pro 
grammable read-only mamory/programmable memory 
board with Vector Graphic Extandad Monitor (version 
2.0) on four 1702As. АН documentation Included. Will 
sell for $125 or best offer, Dick Baloh, 832 Chestnut SI, 
Irwin РА 15642, (412) 864-2282. 


WANTED: February 1980 issue of BYTE. Мата your 
price. My axira July and August 1977 іввиня availabie. 
Robert C Blanchard, 406 Prather PI, Spring Vallay СА 
92077. 


FOR SALE: Apple paraiiel-prinler interface card with 
Centronics jumper biock and manual; $125. Also, twa 
8086 16-bil microprocessor integrated circuits—4 MHz 
ciock—1M addressable memory. Chip and Intel user's 
manual; $180. David Dorsett, Jr, 6739 Jet Ave, Fair Oaks 
CA 95528. 


FGR SALE: MITS: two 18 MCD programmable memories 
at $200; four 4 МСО programmable memories al 550; 
АСЯ; $75. Clare-Pender ASCII keyboard; $25. ASR33 
teletypewriter, stand, long-rol! paper, А5-232; $300 plus 
shipping. DEC LA36, tray, table, RS-232; $750 plus ship- 
ping. Moduper! 30cps papertaps punch, interlace 
plans included; $100. All working when last used. 
Qocumentation. Offers conslódared, but first check for 
slated price accepted. John Nevilla, Box 400, Onamia 
MN 56359, (612) 532-3103. 


FOR SALE: Two РОР-В systems, Ona is discrete-elemoent 
РОР-В, one is PDP-B/t. Bolh negative bus. Each has 4 К 
core memory, DF32 hard disk, ОМ01 multiplexer, 
РА60/61 high-speed рврагйара punch/reader com 
troliers, POP-8 has four TU55 tape drives, РОР-ВЛ has 
two ТИ58 дуаНаре drives. Also, several high-speed tape 
punches, several high-speed гаре readers, all documen- 
tation, much soltware, Will consider offers for entire 
system or for individual units. Laurance A Marschall, 
Department of Physics, Geltysburg College, Geltysburg 
PA 17325, (717) 334-3131. 


FOR SALE: Sorcerer 8 K computer wilh BASIC ROM- 
PAK, Micro Verter, various lapes, all connecting cords, 
manuals, and ciub newsletters. Like new. $800 or безі 
offer, Mike Nowak, 4825 Gallagher, Rochester M! 48063, 
(313) 652-8118 alter 4 PM. 


FOR SALE: Haath H-19 video terminal, sxpariiy 
assembled, like naw; $540 postpaid, Quasi Super ELF 
wilh Hi and Lo options; $70 postpaid. Ken Gledhill, Rt 
Box 146, Tremonton UT 84337, (801) 257-7349. 


FOR SALE: Exidy Sorcerer Modet | with 32 К, Standard 
BASIC, Development, word-processing read-only 
memory Pats, Sony TV/Monilor, Sony ТОМ-757 cassette 
recorder, al! manuals, and cabling. $895. John Н 
Раівуісћ, 472 Memorial Dr, Cambridge МА 02139, (617) 
494-0098 weekdays belween 8 and 10 PM. 


FOR SALE: Altair 8800A, North Star Норру disk, 24 К 
static-programmable memory, 8 Қ eprom, RS-232 inter- 
аса, video-display module, CRT, keyboard, and 16 А 
supply. Software: North Star Disk BASIC, word pro- 
cessor, data base, aasambier-editor, financial and 
household programs plus many games, Complele 
manuals and documentation. А! working. First $1750 or 
best offer. Glan Brickay, 12663 98th St М, Largo FL 
33543, (813) 585-7078 svenings. 


LINEAR 
PROGRAMMING BOMB 
"Khachiyan's Algorithm, 
Part 2" was voted the best 
article in the September 1980 
BYTE; G C Berresford, А M 


Rockett, and J C Stevenson 


will receive the first-place 
BOMB prize for their efforts. 
Steve Ciarcia will receive the 
second-place prize for his ar- 
ticle “Build a Low-Cost, 
Remote Data-Entry Ter- 
minal.” w 
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A COMPANY TO RELY ON... 
UNITED BUSINESS PRODUCTS 


UNITED BUSINESS PRODUCTS 
20268 E. Carrey Rd. 
WALNUT, CA. 91789 


NAME OF COMPANY 
ADDRESS 
CITY, STATE, 21Р 


ATTENTION OR DEPT. 


A O The swingline table top burster will separate single-ply continuous 
forms into individual sheets up to 15". Length 24” to 12° Paper weight 1D to 
110 Ib. bond. Speed ія constant at 125 ft. per minute. 


Wt. 95 165, Price $ 889.00 


B O Our custom forms hava а guarantee that speaks for (sell. Our time оп 
farms range from two ta five weeks for custom work and belore we start а job 
we now give а quaranteed shipping date and price, depending on art work, 
from two to five weeks and for every day we're lalê we гур уси a 10% discount. 
To get a quote jus! mai! the detached portion of this ad with sample of form or 
layout and we will call you the day we get the information with a price and 
guaranteed day ої shipment 


C О The swingline lable top decollator is a portable unit which separates 
both carbon and carboniess continuous computer forms into stacks. The 
separated carbon 15 easily and neally removed from carbon pick-up spool. 
Farm ize 15 up to 15" wide. Wt 15 10 lo 110 tb. band paper. and Ihe speed is 
variable fram 7510 200 lent per minule and takes only 120 volts AC 60 hertz to 
operate. 


Wi. 40 ibs. Price $ 419.00 


D O The Datatech Intimus 007 shredder works for Scotland Yard, for 
government authorities, for important corporations, banks and embassies. 
The cutting capacity i5 12 to 14 sheets at ane pass. Cross cut is 1/35 x 3/B. It has 
a2 H.P motor and runs off of 220/380 V 3 phase. 


Wt. 320 Lbs. Price $6799.00 


Custo Forms | 


(213) 448-4850 


UNITED 
BuSINESS 
PRODUCTS 


(714) 594-5966 


E О The intimus 306 ts designed lor trouble free operation and has a switch 
tor lorward and reverse rotation. № has 2 motors with terminal overioad. 
Housing consists of coated steel, mounted on rubber cushions for noiseless 
shredding. The 306 can ай ûn a table or a stang. Cutting widths 7 or 9” апа 
has two 150 watt 110 V 60 cycle, 1 phase motors. 


Wt. 66 Lbs. Price $1199.00 


Е O The Intimus Simplex is designed lor security without problems ıf the 
оса. One push of the button renders confidential information into five 
legible paper strips "а" thin. The simplex has a wide opening in the middie for 
чом away ol cans, etc, Even a paper clip is simply cutintopieces. The cuttin 
сарасиу is A to 10 sheels al one time. Н has a 1/5 Н P. motor and runs oft of 11 
volts. 


Wt. 27 Lbs. Price % 599.00 


б O Our catalog consists of more infarmation on equipment іп this ad. 
Other models are available plus a complete line of calculators and typewriters 
by Adler, Lathem lime recorders, several varielies of safes, and our 
drsintegrator that destroys paper, aluminum, film and carbon to a complete 
loss ol identity. 


Price $2.00 


Н О Free Brochures and more information: 
1, O Business Forms 

2. D Calculators 

3. D Forms Handling Equipment 

4. п Time Recorders 

5. O Typewriters 


Terms: Check or money order U.S. funds only. Prepaid orders add 3% S/H, COD's add 5% S/H (U.S.only). California 


rasidents add 6% sales tax. 
Prices subject to change without notice. 
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Educator, Entertainer, Accountant. 


Your Challenger 
Personal Computer. 


Through the miracle of modern 
technology, a complete computer as 
powerful as the multimillion dollar 
room-sized computers of a few years 
ago can be put in a package the size of 
a typewriter and sells for as little as a 
color television set! 


Through its years of microcomputer 
experience, Ohio Scientific has effec- 
tively channeled this tremendous 
computer power into a “friendly” 
computer with hundreds of personal 
uses, via a huge software library 

о! programs for a broad range of 
personal, home, educational and 
business use. 


This available software allows you to 
use and enjoy your computer without 
becoming an expert. The Challenger, 
however, is a powerful, general 
purpose computer which can be pro- 
grammed in several languages by 
those who choose to. 


Чеге are just a few of the popular uses 
of an Ohio Scientific 
Challenger 
Computer: 
Education 


The personal 
computer 15 
the ultimate 


e. 
` 


с 


educational aid because il can enter- 
tain while it educates. Software 
available ranges from enhancing your 
children's basic math, reading and 
spelling ability, through tutoring high 
school and college subjects, to 
teaching the fundamentals of com- 
puters and computer programming. 


Entertainment 


Many of ihe Challenger's games 
educate while they entertain, from 
cartoons for preschoolers to games 
which sharpen mathematical and 
logical abilities. But, entertainment 
doesn't stop here. The Challenger's 
graphics capabilities and fast opera- 
tion allow it to display action games 
wilh much more detail than the best 
video games, providing spectacular 
aclion in games such as Invaders, 
Space Wars, Tiger Tank and more! All 
popular sports such as golf, baseball 
and bowling are available as simulated 
computer games as well as many 
conventional games such as chess 
where the телле plays the role of a 
formidable opponent. 
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Accounting 


Your Challenger computer can keep 
track of your checkbook, savings 
account, loans, expenses, monitor your 
calorie intake and your biorythms. 


If you are involved in a business, you 
can use it to do word processing; ac- 
counting, inventory control, order pro: 
cessing, customer lists, client records, 
mailing labels and planning. 


And more: 


This may seem like a lot of uses, but it's 
only the tip of the iceberg for a general 
purpose computer. For example, your 
Challenger can be expanded to control 
lights and appliances, manage your 
energy usage and monitor for fire and 
break-ins. Furthermore, it can commu- 
nicate with you, with other computers 
and the new personal computer infor- 
mation services over the telephone. 


In fact, the uses of general purpose. 
personalized computers are expand- 
ing daily as more and more people 
discover the tremendous capabilities 
! of these new 
technological 
wonders. 


Ohio Scientific 
offers you four 
personalized 
computer sys- 
tems starting 
at just $479. 


For a free 

catalog and 

the name of the 

dealer nearest you, call 
1-800-321-6850 toll free. 


1333 SOUTH GHILLICOTHE ROAD 


AURORA, OH 44202 • [2161831 -5600 


